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Abstract 
Research has consistently demonstrated that regular exercise during pregnancy is 
associated with improved maternal and fetal well-being. However, the majority of 
pregnant women fail to meet minimum exercise guidelines. The main objective of this 
dissertation is to contribute to the body of knowledge surrounding the promotion of 
exercise during pregnancy. First, a review of the existing literature highlighted which 
individual and social factors are associated with exercise or lack thereof during 
pregnancy. Using a randomized control trial design, study 1 (chapter 2) demonstrated that 
information about the role of exercise in preventing maternal-fetal disease grounded in 
Protection Motivation Theory can motivate initial behaviour change among pregnant 
women. Stemming from these findings, study 2 (chapter 3) sought to investigate whether 
these effects could be enhanced through the addition of an action planning or action and 
coping planning component based on the Health Action Process Approach. As 
hypothesized, repeated-measures ANOVAs demonstrated that by week 4 post-
intervention, participants who had created action or action and coping plans were 
significantly more active (p < .001) than those in the attention-control group (η2 = .15 & 
.13 for accelerometer and self-report data, respectively). Finally, study 3 (chapter 4) 
revealed that a mere four weeks of increased exercise can lead to significant 
improvements in pregnant women’s psychological well-being.  
 Keywords: exercise, pregnancy, Protection Motivation Theory, action planning, 
coping planning, psychological well-being 
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Chapter 1 – General Introduction
 2  
Introduction 
Despite the numerous physical and mental health benefits associated with regular 
exercise (Health Canada, 2004; Warburton, Nicol, & Bredin, 2006), many people fail to 
engage in a sufficient amount of exercise (Miller, Sales, Kopjar, Fihn, & Bryson, 2005). 
Although numerous factors such as pursuing higher education and entering the workforce 
can disrupt or interfere with regular exercise (Malina, 2001), pregnancy has been 
associated with the sharp decline in exercise among adult women (Brown & Trost, 2003; 
Godin, Vezina, & Leclerc, 1989; Mottola, 2002). Pregnancy is a time of social, 
psychological, behavioural and biological change (Devine, Boye, & Olson, 2000). As 
such, it is not surprising that it has been identified as a contributing factor to the decline 
in exercise behaviour among women. 
Inactivity during pregnancy is cause for concern because prenatal women who do 
not engage in exercise forgo numerous health benefits. For example, exercise during 
pregnancy is associated with reduced risk of preeclampsia (Hegaard, Pedersen, Nielsen, 
& Damm, 2007; Marcoux, Brisson, & Fabia, 1989; Sorensen et al., 2003), gestational 
diabetes (Hegaard et al.; Dempsey et al., 2004; Mottola, 2007) and preterm birth 
(Hegaard et al.; Juhl et al., 2008), as well as improved pain tolerance, lower total weight 
gain and less fat mass gain, and improved self-image (Clapp & Kiess, 2000). For these 
reasons, Canadian exercise guidelines recommend that all healthy women should exercise 
at least three to four times a week at a moderate pace for at least 30 minutes (Davies, 
Wolfe, Mottola, & MacKinnon, 2003). 
Dissertation objectives 
 3  
Although exercise during pregnancy represents an important component of 
maternal and fetal health, many pregnant women are inactive. In a recent review of 31 
pregnancy and exercise studies, Poudevigne and O’Connor concluded that as pregnancy 
progresses, exercise levels decrease (Poudevigne & O’Connor, 2006). Furthermore the 
authors pointed out that the causes of exercise change during pregnancy appear to be 
numerous and complex. The purpose of the present literature review is to extend 
Poudevigne and O’Connor’s work and examine changes in exercise during pregnancy as 
well as identify correlates and predictors associated with changes in exercise and discuss 
avenues for future research. Then, through a series of three studies, this dissertation seeks 
to contribute to the current knowledge base surrounding exercise interventions during the 
prenatal period by: 
1) Examining whether information about exercise grounded in a Protection 
Motivation Theory (PMT) framework can serve as a meaningful source of exercise 
motivation for pregnant women (study 1, chapter 2). 
2) Examining whether augmenting a PMT-based exercise intervention with an 
action and coping planning intervention can lead to longer-term behaviour change using 
an objective exercise measure (i.e., accelerometry) (study 2, chapter 3).  
In addition, study 3 (chapter 4) seeks to examine whether increased exercise can 
improve psychological well-being among previously inactive pregnant women through a 
secondary analysis of the data collected in study 2. 
This series of dissertation studies are presented in an integrated-article format. 
Therefore, some repetition with respect to rationale and background should be expected.
 4  
Literature Review1 
To be included in this review, studies had to meet the following inclusion criteria: 
a) include at least one assessment of exercise during pregnancy; b) examine the 
relationship of at least one independent variable (determinant) with exercise; c) be 
published in English; and d) data had to come from independent datasets (i.e., each study 
analyzed a unique dataset). Studies were excluded if they measured exercise but did not 
include any potential correlates. Searching involved all relevant databases subscribed to 
by the library of the University of Western Ontario as well as Internet search engines. To 
maximize the number of articles retrieved, no date restrictions were set. The databases 
searched included Medline (earliest-2012), PsycInfo (earliest-2012), PubMed (earliest-
2012), and Scholars Portal (earliest-2012) and the Internet search engines were: 
www.scholar.google.com, www.google.com, and www.yahoo.com. Key words used 
alone and in various combinations included exercise, physical activity, pregnancy, 
prenatal, demographic predictors, psychosocial predictors and correlates. This 
electronic search yielded 144 articles. All abstracts were then examined for the inclusion 
and exclusion criteria, and 27 articles were selected as suitable. To obtain additional 
studies, we reviewed the references cited in each of the eligible studies.  This manual 
cross-referencing of references yielded an additional 15 studies, two of which met the 
inclusion criteria. Therefore, a total of 29 studies met the inclusion criteria, and all were 
published between the years of 1986 to 2012.  
                                                 
1 A version of this chapter has been published (Gaston & Cramp, 2011). Reprinted from Journal of Science 
and Medicine in Sport, Volume 13, Gaston, A., & Cramp, A. Exercise during pregnancy: A review of 
patterns and determinants, 299-305, 2011, with permission from Elsevier (see Appendix A). 
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The first and second authors performed article selection and data extraction. Both 
authors read each study and independently summarized each study in table format (e.g., 
study design, sample size, measures and measurement time points). This procedure was 
undertaken to ensure that no important omissions occurred. Tables were then compared 
and synthesized into a single document. All studies included in this review are 
summarized in Table 1, which lists the author(s) and publication year, sample size, study 
design, correlates/predictors examined, exercise measure, and the results pertaining to 
changes in exercise and significant correlates/predictors.   
Study Characteristics 
Twenty-nine studies examined exercise patterns and determinants during 
pregnancy.  With the exception of two studies that examined energy expenditure 
(Foxcroft et al., 2011; Watson & McDonald, 2007), the remaining studies focused on 
leisure-time exercise, hence our rationale for using the term exercise throughout this 
paper. Of the 29 studies, 16 were prospective cohort studies, five were single time-point 
cohort studies, one was a retrospective cohort study, six were cross-sectional and one was 
a case-control design.  The populations sampled included pregnant women (n = 22), 
postpartum women (n = 4) and three studies included both pregnant and non-pregnant 
women. The four postpartum studies were included because they contained a 
retrospective measure of exercise during pregnancy.  Study samples were predominantly 
white, however, a few studies included women from different ethnic backgrounds 
(Chasan-Taber et al., 2007; Evenson, Moos, Carrier, & Siega-Riz, 2009). The 29 studies 
produced a total of 361,198 participants, with sample sizes ranging from 50 to 150,256. 
 6  
Participants ranged in age from 15-44, although some studies only reported mean age. All 
studies used a self-report measure of exercise and are summarized in Table 1. 
 7  
Table 1 
 
Studies examining exercise patterns and determinants during pregnancy 
 
Study Participants Design Determinants 
examined 
Exercise measure Exercise data 
collection 
timeline  
Change in 
exercise 
Results: 
Correlates/predictors 
of exercise 
Chasan-
Taber et al., 
2007 
 
1231 pregnant 
Latina women, 
Western 
Massachusetts, 
USA 
Prospective 
cohort study 
-Maternal age 
-Level of 
education 
-Income 
-Acculturation 
-Parity 
-Pre-pregnancy 
BMI 
-Pre-pregnancy 
exercise 
-Cigarette 
-Kaiser Physical 
Activity Survey 
(Ainsworth et al., 
2000), 4 domains 
of activity: 1) 
household and 
family care 
activities, 2) 
occupational 
activities, 3) active 
living habits, 4) 
-Pre-pregnancy (year 
prior) 
-Early pregnancy      
(M = 15 wks) 
-Mid pregnancy        
(M = 28 wks) 
-Total activity (in 
all domains) 
decreased from 
pre-pregnancy to 
early pregnancy, 
M (SD) = -1.40 
(1.78) , then 
slightly increased 
from early to mid 
pregnancy, M 
(SD) = 0.16 (1.65 
Predictors of greater 
early pregnancy 
sports/exercise: 
- Pre-pregnancy 
EXERCISE (in 
quartiles): 2 (Adj. OR 
= 1.9), 3 (Adj. OR = 
2.6), 4 (Adj. OR = 
3.4) vs. 1, p < 0.0001, 
r = 0.28 
-Income: >30,000 
 8  
smoking participation in 
sports & exercise 
with the 
exception of a 
continued 
decrease in 
occupational 
activity 
-Sports/exercise 
exercise 
decreased from 
pre-pregnancy  to 
early pregnancy, 
M (SD) = -0.79 
(1.23), then 
remained 
constant from 
early to mid 
pregnancy, M 
(OR = 2.3), 15-
30,000 (OR = 1.4) vs.
<$15,000  
 
Predictors of greater 
mid pregnancy 
sports/exercise: 
-Acculturation: 
Spanish speaking 
only (OR = 0.5), 
English & Spanish 
(OR = 0.6), vs. 
English only  
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(SD) = 0.02 
(0.93)  
Clarke & 
Gross, 2004 
 
57 nulliparous 
pregnant 
women, East 
Midlands, UK 
Prospective 
cohort survey 
-Age 
-Marital status 
-education 
-SES 
-Pre-pregnancy 
exercise (Baecke 
questionnaire for 
12 months pre-
pregnancy’ 
Baecke, 1982) 
-Maternal 
beliefs regarding 
importance of 
exercise during 
pregnancy 
Self-report: 
-Baecke for pre-
pregnancy (Sport 
and activity 
scores) 
-Non-standard 
interviewer 
administered 7-
day recall during 
pregnancy 
-Assessed type, 
intensity, and 
frequency of 
sports and exercise 
participation 
-Pre-pregnancy 
-16, 25, 34, & 38 
weeks gestation 
-63% participated 
in sports at pre-
pregnancy 
-39% who were 
active at pre-
pregnancy ceased 
exercise during 
pregnancy 
Predictors of greater 
exercise during 
pregnancy: 
-Greater pre-
pregnancy exercise: 
Active vs. inactive 
pregnant women, M 
(SD) = 3.14 (0.57)  
vs. 3.67 (0.40), t = 
2.32, df = 22, p = .03, 
d  = 0.95 
-Significantly lower 
FHLC internal 
dimension scores, M 
(SD) = 34.06 (4.61)  
 10  
-Fetal health 
locus of control 
(FHLC) scale. 
vs. 40.64 (4.35), t = 
3.60-, df = 22, p = 
.002. d = 1.5 
Cramp & 
Bray, 2009 
 
160 pregnant 
women 
Prospective 
cohort study 
-Perceived 
exercise barriers
-Barrier self-
efficacy 
-Exercise self-
efficacy 
-Modifiable 
Activity 
Questionnaire  
(Pereira et al., 
1997) 
-Four measures during 
pregnancy: at 18, 24, 
30, and 36 weeks  
-Not assessed Most commonly cited 
barriers among first-
time and non-first-
time mothers: 
-Fatigue, time 
constraints, & 
physical limitations 
 
Predictors of LTPA: 
-18-24 weeks: 
exercise self-efficacy 
(β=0.32, R2 = 0.26) 
-24-20 weeks: barrier 
self-efficacy (β=0.40, 
 11  
R2 = 0.32) 
-30-36 weeks: 
exercise self-efficacy 
(β=0.41, R2 = 0.37) 
Duncombe, 
Wertheim, 
Skouteris, 
Paxton, & 
Kelly, 2007 
 
158 pregnant 
women, 
Australia 
Prospective 
cohort study 
-Exercise safety 
beliefs: 
Perceived safety 
of: 1) non-
weight bearing 
exercise; 2) 
weight-bearing 
exercise; 3) high 
impact exercise; 
4) low impact 
exercise 
 
-Seven-day 
exercise diary 
(total number of  
minutes of 
aerobic, anaerobic, 
& flexibility 
exercise) 
 
-Retrospective pre-
pregnancy exercise 
-Three measures 
during pregnancy:  
-16-23 weeks (T1) 
-24-31 (T2) 
-32-38 (T3) weeks 
-Exercise minutes 
decreased from 
pre-pregnancy (M 
= 311.49, SD = 
196.08) to T1 (M 
= 139.79, SD = 
125.32), η2 = .42, 
T1-T2 (M = 
126.56, SD = 
130.37) , η2 = .03, 
T2-T3 (M = 
85.44, SD = 
111.99), η2 = .17, 
Predictors of lower  
exercise 
participation:  
-T1 beliefs that low to 
medium exercise is 
unsafe predicted 
fewer exercise 
minutes concurrently 
(r = .26, p <.01) and 
prospectively (T2 r = 
.18, T3 r = .20, p< 
.05). Beliefs that 
gentle exercise is 
 12  
Pre-pregnancy vs. 
T3, η2 = .54, (all 
p’s <.0005). 
 
 
 
unsafe predicted 
lower exercise 
intensity at T1 (r  = 
.21, p < .05) and T2 
(r = .24). Beliefs that 
weight bearing 
exercise is unsafe 
related to lower 
exercise intensity at 
T1 (r = .21, p <.05).  
High intensity 
exercise safety beliefs 
not predictive of 
exercise behaviour (p 
> .05) 
Evenson, 
Moos, 
1535 
ethnically 
Prospective 
cohort study 
-Open ended 
question about 
-Not assessed -Single assessment at 
27-30 wks gestation 
-Not assessed Most commonly 
reported barriers to 
 13  
Carrier, & 
Siega-Riz, 
2009 
 
diverse 
pregnant 
women, 27-30 
wks gestation 
enrolled in 
Pregnancy, 
Infection, and 
Nutrition 
study, North 
Carolina, 
United States 
primary barrier 
to exercise 
-Coded 
according to 
socioecologic 
framework and 
by type of 
activity 
exercise: 
-Intrapersonal - 
Health related 
(tiredness or lower 
energy during 
pregnancy) (52%) 
-Intrapersonal – not 
health related (lack of 
time, busyness) 
(32.7%) 
-Interpersonal 
barriers (2%) 
-Neighbourhood or 
environmental (3%), 
Organization and 
policy factors (0.5%)
 14  
Evenson, 
Savitz, & 
Huston, 
2004 
 
1979 pregnant 
women and 
44, 657 non-
pregnant 
women 
representative 
of US 
population.  
Data from 
Behavioural 
Risk Factor 
Surveillance 
System  
randomized 
telephone 
survey 
 
Cross-
sectional  
-Race/ethnicity 
-Education 
-Age 
-Employment 
-Number of 
children 
-General health 
-Marital status 
Self report:  
-exercise over past 
month, type, 
frequency & 
duration in 
minutes; exercise 
measured in 
assigned METs. 
Divided into 3 
categories: 1) 
‘Recommended’: 
moderate intensity, 
min 30 min, 
5x/wk, 2) 
‘insufficient’: 
some activity but 
not meeting 
-Single assessment at 
any time during 
pregnancy 
-Participation in 
any leisure 
activity, 
recommended 
activity and 
insufficient 
activity lower for 
pregnant women 
than for non-
pregnant women. 
-Inactivity higher 
for pregnant 
women 
 
-65.6% for 
pregnant women, 
73.1% for non-
Predictors of any 
leisure activity: 
-Education: college+ 
(OR=3.6), some 
college (OR= 3.0), 
high school (OR= 
1.3) vs. less than high 
school 
-Younger age: 18-24 
(OR=2.3), 25-34 
(OR= 1.6) vs. with 
35-44 
-General health: 
excellent/very good 
(OR= 2.4) vs. fair or 
poor 
 
 15  
guidelines, 3) 
‘inactive’: no 
leisure activity in 
past month. 
pregnant women 
reported any 
leisure activity 
-15.8% of 
pregnant women 
& 26.1% of non-
pregnant women 
meeting moderate 
guidelines 
Predictors of meeting 
guidelines: 
-Education: college+ 
(OR=4.8), some 
college (OR= 3.3), 
high school (OR= 
4.6) vs. less than high 
school 
-Younger age: 18-24 
(OR=1.3), 25-34 
(OR= 1.2) vs. with 
35-44. 
-General health: 
excellent/very good 
(OR=2.3) vs. fair or 
poor 
-Marital status: 
 16  
divorced/separated/  
widowed (OR = 1.5) 
vs. single/unmarried 
and married 
Fell, Joseph, 
Armson, & 
Dodds, 2009 
 
1737 pregnant 
women, <20 
wks gestation, 
Halifax, Nova 
Scotia, Canada 
Prospective 
cohort study 
-Maternal age 
-Education 
-Marital status 
-Annual family 
income 
-Household 
index score 
-Employment 
status 
-Occupational 
index 
-Pre-pregnancy 
BMI 
Self-report: Kaiser 
Physical Activity 
Survey (Ainsworth 
et al., 2000), 4 
domains of 
activity: 1) 
household and 
family care 
activities, 2) 
occupational 
activities, 3) active 
living habits, 4) 
participation in 
-1 year pre-pregnancy 
-First 20 wks of 
pregnancy 
-Sports & 
exercise index 
decreased from 
pre-pregnancy to 
pregnancy, M 
difference = 
-0.71, p< .05 
-71.3% 
participated in 
sports & exercise 
before pregnancy,
47.4% during 
pregnancy 
Predictors of 
discontinuing sports:
-Age greater than 35: 
25-34 (OR = 1.2), 
<25 (OR = 1.3) 
-Less than University 
education: 
Community 
college/trade school 
(OR = 1.5), High 
school (OR = 1.2) 
-Pre-pregnancy BMI: 
≥ 30 (OR = 1.3) 
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-Smoking status
-Parity 
-Multiple 
gestation 
-History of early 
pregnancy loss, 
stillbirth, or 
preterm delivery
-Bleeding during 
the 1st trimester 
-Pre-pregnancy 
exercise 
 
sports & exercise -Other children: ≥1 
(OR = 1.2) 
-Pre-pregnancy 
exercise <75th 
Percentile (OR = 1.6)
Foxcroft et 
al., 2011 
50 obese 
pregnant 
women, 
Queensland, 
Prospective 
cohort 
-Age 
-Education 
-Marital status 
-Employment 
Self-report: 
Pregnancy 
physical activity 
questionnaire 
-12 weeks 
-20 weeks 
-28 weeks 
-36 weeks 
Percent classified 
as non-exercisers 
decreased from 
66% at 12 weeks 
Predictors of exercise 
in early pregnancy: 
12 weeks:  
-Lower pre-
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Australia -Parity 
-Previous 
miscarriages 
-Previous c-
section 
-Smoking status
-Pre-pregnancy 
weight 
-History of 
mental illness 
-Number of 
symptoms 
-Nausea & 
vomiting 
-Fatigue 
-Back pain 
(Chasan-Taber et 
al., 2004) 
-Time spent 
participating in 32 
activities including 
household/care 
giving, 
occupational, 
sports/exercise, 
transportation, etc.
-Categorized as 
‘exerciser’ (>900 
kcal/wk) or ‘non-
exerciser’ (<900 
kcal/wk) 
to 40% at 20 
weeks and 41% at 
28 weeks then 
increased to 57% 
at 36 weeks 
pregnancy weight (z 
= 2.74, p = 0.006) 
-Previous miscarriage 
(p = 0.047) 
-No back pain (p = 
0.006) 
20 weeks: 
-Not having other 
children at home (p = 
0.038) 
-No back pain (p = 
0.03) 
 
Predictors of exercise 
in late pregnancy: 
28 weeks: 
-No nausea & 
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vomiting (p = 0.005) 
36 weeks: 
-Having post-
secondary education 
(p = 0.02) 
Gaston & 
Vamos, 
2012 
623 pregnant 
women and 
20,392 non-
pregnant 
women. Data 
from the 
Canadian 
Community 
Health Survey, 
Ontario, 
Canada 
Cross-
sectional 
-Age  
-Marital status 
-Number of 
children under 
12 
-Cultural origin 
-Education 
-Employment 
-Household 
income 
-General health 
Self-report: 
- Type, frequency 
& duration of 
exercise over last 
3 months -Divided 
into 2 categories: 
1) ‘Regular’: 
moderate intensity, 
min 15 min, 
3x/wk; 2) 
‘Meeting 
guidelines’: 
-Single assessment at 
any time during 
pregnancy 
-Participation in 
any leisure 
activity, regular 
activity and 
meeting 
guidelines lower 
for pregnant 
women than for 
non-pregnant 
women. 
 
-85.2% of 
Predictors of regular 
exercise: 
-Younger age: 18-24, 
or 25-34 vs. 35-44 
(OR = 0.4) 
-Income: $20,000-
$39.999 (OR = 0.3) 
vs. <$19,999.  
-General health: 
Fair/poor (OR = 0.2) 
vs. very 
good/excellent 
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moderate intensity, 
min 30 min, 4x/wk
pregnant women, 
92.8% for non-
pregnant women 
engaged in any 
leisure activity 
-58.3% of 
pregnant women 
and 66.9% of 
non-pregnant 
women engaged 
in regular 
exercise 
 -23.3% of 
pregnant women 
& 33.6% of non-
pregnant women 
meeting 
 
Predictors of meeting 
exercise guidelines: 
-Marital status: 
Married/common-law 
vs. Single (OR = 0.4)
-Cultural origin: 
Visible minority (OR 
= 0.5) vs. white 
-Education: High 
school (OR = 3.5) vs. 
less than high school 
-Income: $20,000-
$39.999 (OR = 0.3) 
or $60,000-$79,999 
(OR = 0.3) vs. 
<$19,999 
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guidelines.  -General health: 
fair/poor (OR = 0.4) 
vs. very 
good/excellent 
Haakstad, 
Voldner, 
Henriksen, 
& Bø, 2009 
467 pregnant 
women, Oslo, 
Norway 
Cross-
sectional 
-Age 
-Education 
-Pre-pregnancy 
BMI 
-Weight gain 
-Parity 
-Smoking status
-Alcohol  
-Pelvic girdle 
pain 
-Urinary 
incontinence 
-Fecal 
Self-report, non-
standardized: 
-Frequency of 
moderate intensity 
LTPA lasting 20 
min or longer 
-Categorized as 
‘exercisers’ 
(moderate 
intensity LTPA for 
30 min or longer at 
least 3 times per 
week) or ‘non-
-Single assessment 
between 32 and 36 
weeks 
 
-11% of women 
meeting ACOG 
guidelines 
Predictors of regular 
exercise 
-Lower weight gain 
(M (SD) = 11.6 kg 
(4.3) vs. 14.1 (5.2), p 
= 0.01 
-Having other 
children at home 
(30% of exercisers vs. 
47.7% of non-
exercisers, p = 0.02) 
-Pre-pregnancy 
exercise (80% of 
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incontinence 
-Work-related 
exercise 
-Pre-pregnancy 
exercise 
-Time spent in 
sedentary 
activity 
-Working status
-Barriers 
(including 
anxiety about 
harming the 
baby)  
exercisers’ (fewer 
than 3 sessions per 
week of moderate 
intensity LTPA) 
exercisers vs. 18.5% 
of non-exercisers, p = 
0.00) 
 
Predictors of 
decreased exercise 
-Pre-pregnancy 
inactivity (OR = 14.6)
-Excessive weight 
gain (OR = 0.9) 
-Having other 
children (OR = 0.5) 
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Hausenblas 
& Symons 
Downs, 
2004 
 
104 pregnant 
women, 1st 
trimester, from 
Florida, USA 
  
Prospective 
cohort study 
Theoretical 
Model: Theory 
of Planned 
Behaviour 
(TPB) 
variables: 
-Intention 
-Attitude 
-Perceived 
Behavioural 
Control 
-Subjective 
Norm 
Self-report: 
-LTPA: Godin and 
Shephard’s (1985) 
7-day recall 
-Single assessment 
during 1st trimester 
-Not examined TPB variables 
correlated with 
exercise: Intention 
(r=.43) and perceived 
behavioural control 
r=.49) 
 
Variables predicting 
exercise: Perceived 
behavioural control 
(R2=0.25, β = .37, 
p=.00). Intention was 
not a significant 
predictor when 
regressed together 
with PBC 
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Hausenblas, 
Symons 
Downs, 
Giacobbi, 
Tuccitto, & 
Cook, 2008 
61 pregnant 
women, 1st 
and 2nd 
trimester from 
Gainesville, 
Florida, USA 
 
Prospective 
cohort study 
Theoretical 
Model: 
-Theory of 
Planned 
Behaviour 
(TPB) 
variables: 
-Intention 
-Attitude 
-Perceived 
Behavioural 
Control 
-Subjective 
Norm 
Moderator: Self-
report past 
exercise 
Pre-pregnancy: 
Self-report: 
-LTPA: Godin and 
Shephard’s (1985) 
7-day recall 
 
During pregnancy:
-Self-report: non-
standard 
-Number of times 
engaging in 
exercise per week 
over the course of 
each trimester  
-1st trimester (TPB 
variables & pre-
pregnancy 
questionnaire) 
-2nd trimester (TPB 
variables) 
-2nd trimester (assessed 
1st trimester 
behaviour) 
-3rd trimester (assessed 
2nd trimester 
behaviour) 
 
-Not examined Predictor of exercise 
behaviour: Intention 
(R2=0.16, p < .001). 
No other variables 
were significant 
predictors 
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behaviour 
Hinton & 
Olson, 2001 
 
622 pregnant 
women, part 
of Bassett 
Mothers’ 
Health Project, 
rural upstate 
New York, 
USA 
Prospective 
cohort study 
-Age 
-Pre-pregnancy 
BMI 
Psychosocial 
variables: 
-Attitudes 
toward weight 
gain during 
pregnancy 
-Feelings about 
motherhood 
-Career role 
orientation 
-Self-efficacy 
(food, exercise, 
Self-report: 
-Derived from 
Godin and 
Shepherd’s (1985) 
7-day recall. 
Assessed 
frequency of 
engaging in 
exercise strenuous 
enough to make 
one sweat 
(often/everyday, 
sometimes, 
never/rarely) 
-Non-standardized 
-Once during 
pregnancy (at any 
point) 
-Assessed change 
between pre-
pregnancy and 
pregnancy using a 
single item question 
administered  
-39.8% of women 
decreased their 
exercise pre-
pregnancy to 
pregnancy 
-20.4% of women 
increased their 
exercise from 
pre-pregnancy to 
pregnancy 
Predictors of 
decreased exercise 
compared to pre-
pregnancy: 
-Exercising 
frequently prior to 
pregnancy 
 
Predictors of 
increased exercise: 
-Higher pre-
pregnancy BMI (β = 
0.01, p = .04) 
-Older age (β = -0.01, 
p = .06) 
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& weight 
control) 
-Locus of 
control (external 
and internal) 
-Body image 
-Social support 
question assessing 
change in exercise 
from pre-
pregnancy to 
pregnancy (much 
less active, a little 
less active, about 
the same, a little 
more active, much 
more active) 
-Higher exercise self-
efficacy (β = .09, p = 
.03) 
Horns, 
Ratcliffe, 
Leggett, & 
Swanson, 
1996 
 
 
101 
primiparous 
pregnant 
women, 20-30 
years of age, 
minimum 32 
weeks 
Cohort -Weight gain 
-Weeks of 
gestation 
-Length of labor
-Common 
discomforts of 
pregnancy 
Self-report: 
-Investigator 
developed exercise
index. Assessed 
frequency, 
duration and type 
(7-day recall). 
-Single assessment -Not examined Predictors of meeting 
guidelines: 
-Greater education, χ2
= 12.64, p < .01, 
Active: 38% with 
post bachelor’s 
education, sedentary: 
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pregnant -Occurrence of 
cesarean section
-Birth weight 
-Apgar scores 
-Race 
-Marital status 
-Education 
-Cesarean birth 
Meeting 
guidelines defined 
as 15-30 minutes 
of moderate to 
vigorous activity 3 
or more times a 
week.  
9%. 
-Active/sedentary: 
fewer symptoms: 
-Vaginal discharge 
(52% vs. 79%, χ2 = 
7.15, p < .01) 
-5 or fewer symptoms 
(χ2 = 6.15, p = .01) 
Juhl, 
Madsen, 
Andersen, 
Andersen, & 
Olsen, 2010 
88,200 
pregnant 
women, 
Danish 
National Birth 
Cohort (1996-
2002) 
Prospective 
cohort 
-Age 
-Occupation 
-Self-rated 
health 
-Eating 
disorders 
-History of 
hypertension 
-Metabolic 
-Self-report; Non-
standardized. 
-Type, frequency, 
duration 
-16 weeks 
-30 weeks 
-48% of women 
ceased exercising 
between the first 
and second 
interview 
Predictors of 
exercising 3+ times 
per week in early 
pregnancy: 
-Age: 35-<40 (OR = 
1.14) vs. <25 
-Occupation: Lower 
grade profession (OR 
= 1.08), student (OR 
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disorders 
-Musculo-
skeletal 
disorders 
-Psychiatric 
illnesses 
-Other serious 
illnesses 
-Subfecundity 
-Behavioural 
factors (coffee 
consumption, 
alcohol 
consumption, 
smoking, pre-
pregnancy BMI, 
diet) 
= 1.24) vs. higher 
grade profession 
-Marital status: not 
married (OR = 1.20) 
vs. 
married/cohabiting 
-Parity: 1 other child 
(OR = 0.56), 2+ other 
children (OR = 0.48) 
vs. 0 
-Self-rated health: 
Normal (OR = 0.67), 
Less good (OR = 
0.57) vs. Very good 
-Eating disorder: Yes 
(OR = 1.58) vs. No 
-Gestational 
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hypertention: Yes 
(OR = 1.10) vs. No 
-Musculo-skeletal 
disorders: Yes (OR = 
1.18) vs. No 
-Psychiatric illnesses: 
Yes (OR = 1.10) vs. 
No 
-Subfecundity: Yes 
(OR = 0.85) vs. No 
-Subfecundity 
treatment: Yes (OR = 
0.79) vs. No 
-Coffee consumption 
(cups/day): <2 (OR = 
1.06), 2-<4 (OR = 
1.12) vs. 0 
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-Alcohol 
consumption 
(drinks/wk): <1 (OR 
= 1.12), 1-<3 (OR = 
1.16), 3-<5 (OR = 
1.22), 5+ (OR = 1.44) 
vs. 0 
-Smoking (g 
tobacco/day): 1-<10 
(OR = 0.81), 10+ 
(OR = 0.63) vs. 0 
-Pre-pregnancy BMI: 
<18.5 (OR = 0.79), 
25-<30 (OR = 0.93), 
30+ (OR = 0.90) vs. 
18.5-<25 
-Diet: Health 
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conscious (OR = 
1.81), Western (OR = 
0.57) vs. Intermediate
 
Predictors of 
exercising 3+ times 
per week versus 0 in 
late pregnancy: 
-Age: 25-<35 (OR = 
1.18), 35-<40 (OR = 
1.34), 40+ (OR = 
1.56) vs. <25 
-Occupation: Skilled 
workers (OR = 0.74), 
students (OR = 1.39), 
out of work >3 
months (OR = 1.26) 
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vs. higher grade 
profession 
-Parity: 1 other child 
(OR = 0.54), 2+ other 
children (OR = 0.43) 
-Self-rated health: 
Normal (OR = 0.65), 
less good (OR = 0.60) 
vs. very good  
-Psychiatric illnesses: 
Yes (OR = 1.13) vs. 
No 
-Subfecundity: Yes 
(OR = 0.89) vs. No 
-Alcohol 
consumption 
(drinks/wk): 1-<3 
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(OR = 1.10), 3-<5 
(OR = 1.22), 5+ (OR 
= 1.57) vs. 0 
-Smoking (g 
tobacco/day): 1-<10 
(OR = 0.83), 10+ 
(OR = 0.62) vs. 0 
-Pre-pregnancy BMI: 
25-<30 (OR = 0.82) 
vs. 18.5-<25 
-Diet: Health 
conscious (OR = 
1.84), Western (OR = 
0.54) vs. Intermediate
Mottola & 
Campbell, 
2003 
529 women, 2 
weeks 
postpartum, 
Prospective 
cohort 
 
-Marital status 
-Age 
-Parity 
-Questions 
adapted from 
Health and 
-Retrospective data  
for 4 timepoints: 
(questionnaire 
-Prevalence of no 
structured 
exercise 
Predictors of 
inactivity by 3rd 
trimester: 
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London, 
Ontario, 
Canada 
 -Maternal 
education 
-Maternal height
-Weight prior to 
pregnancy 
-Weight gain 
during 
pregnancy 
-Alcohol 
consumption 
-Smoking 
-Household 
activities 
-Activities in the 
workplace 
-Leisure 
activities 
Welfare Canada 
Survey (1993). 
Captured 
frequency, 
duration, & 
intensity of 
activity. Two 
headings : 
structured exercise 
& recreational 
activities 
completed 2 weeks 
postpartum) 
-before pregnancy 
-1st trimester 
-2nd trimester 
-3rd trimester 
increased from 
30.2% (pre-
pregnancy) to 
51.2% (3rd 
trimester) 
-Prevalence of no 
recreational 
exercise 
increased from 
18.7% (pre-
pregnancy) to 
34.2% (3rd 
trimester) 
-All structured 
exercise 
decreased except 
walking 
-Having other 
children (multiparas) 
(aOR = 1.54) 
-Having a pre-
pregnancy BMI of ≥ 
25 (aOR = 1.79) vs. 
<21 and 21-24.9 
-Higher weight gain 
in pregnancy (aOR = 
1.54) 
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-Structured 
exercise routines
-BMI 
Mudd, 
Nechuta, 
Pivarnik, & 
Paneth, 
2009 
296 pregnant 
women, Grand 
Rapids, 
Michigan, 
USA 
Cohort -Age 
-Education 
-Race/ethnicity 
-Income 
-Marital status 
-Parity 
-Trimester of 
pregnancy 
-Pregnancy 
length 
-Intention to 
exercise 
-Perceived 
safety of 
Self report:  
-exercise over past 
month, type, 
frequency & 
duration in 
minutes. 
Participants 
divided into: 
meeting ACOG 
guidelines (150 
min/week of 
moderate/vigorous 
exercise; ACOG, 
2002) vs. not 
-Single measure (M = 
11 wks) 
-88% reported 
some 
participation in 
moderate/vigorou
s 
-29% met ACOG 
guidelines 
Determinants of any 
exercise during 
pregnancy: 
-Education: <High 
school (OR = 0.4) vs. 
≥ high school) 
-Race/ethnicity: 
Hispanic (OR = 0.3) 
vs. white 
-Income: <$25,000 
(OR = 0.5) vs.  
≥$25,000 
-Trimester of 
Interview: >1st (OR = 
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moderate 
exercise 
-Perceived 
safety of 
vigorous 
exercise 
meeting 
guidelines.  
0.6 vs.  
1st 
 
Predictors of feeling 
unsafe/unsure about 
vigorous exercise 
during pregnancy: 
-Moderate exercise in 
past month: No (OR 
= 2.0) vs. Yes 
- Vigorous exercise in 
past month: No (OR 
= 2.8) vs. Yes 
-ACOG exercise 
guidelines: Does no 
meet (OR = 1.4) vs. 
Meets 
 37  
Ning et al., 
2003 
386 
postpartum 
women who 
had recently 
delivered, 
Washington 
State, USA 
Cohort study -Pre-pregnancy 
BMI 
-Age 
-Race/ethnicity 
-Education 
-Marital status 
-Smoking status
-Parity 
-Pre-pregnancy 
exercise 
Self-report: 
-exercise: non-
standardized 
questions 
regarding 
intensity, duration, 
frequency and type 
of exercise 
-General exercise 
patters as a teen (13-18 
yrs) 
-Year before 
pregnancy 
-First 20 weeks of 
pregnancy 
-Total MET-
hours/week 
decreased from 
5.0 (0.2) pre-
pregnancy to 3.3 
(0.2) first 20 
weeks of 
pregnancy (p < 
.001) 
-Hours of 
exercise/week 
decreased from 
5.1 (0.4) pre-
pregnancy to 1.8 
(0.3) first 20 
weeks of 
pregnancy (p 
Predictors of any 
exercise during 
pregnancy: 
-Education: 
postgraduate (OR = 
3.1); college graduate 
(OR = 3.6); some 
college (OR = 1.8) vs. 
high school or less   
-Annual household 
income: $30,000-
49,999 (OR = 1.5); 
$50,000-69,999 (OR 
= 2.8); ≥$70,000 (OR 
= 3.3 vs. < 30,000-
Race/ethnicity: 
African American 
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<.001) 
-Miles walked 
decreased from 
15.5 (0.9) pre-
pregnancy to 14.1 
(0.8) first 20 
weeks of 
pregnancy (p = 
0.04) 
(OR = 0.6); Other ( 
OR= 0.4) vs. White 
-Marital Status: Other 
(OR = 0.41) vs. 
married 
-Being active year 
before pregnancy 
(OR = 48.9) 
-Being active during 
teen years (OR = 4.0)
-First pregnancy (OR 
= 1.9) vs. second or 
subsequent. 
-Calories from 
protein (%): 14.61-
16.55 (OR = 1.7); 
16.56-18.32 (OR = 
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2.7); > 18.32 (OR = 
3.2) vs. ≤ 14.60 
-Dietary fiber (g): 
13.1-19.0 (OR = 1.6); 
19.1-24.0 (OR = 2.8) 
vs. ≤ 13.0 
 
Determinants of 
vigorous exercise: 
-Race/ethnicity: 
African-American 
(OR = 0.4); Other 
(OR = 0.3) vs. White 
-Education: some 
college (OR = 2.9); 
college graduate (OR 
= 8.8); postgraduate 
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(OR = 10.2) vs. high 
school or less  
-Annual household 
income: $30,000-
49,999 (OR = 1.5); 
$50,000-69,999 (OR 
= 3.7); ≥$70,000 (OR 
= 4.0) vs. < $30,000 
-Marital status: Other 
(OR = 0.4) vs. 
married 
-Active during teen 
years (OR = 12.6) 
-Calories from 
protein (%): 14.61-
16.55 (OR = 1.8); 
16.56-18.32 (OR = 
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3.2); 16.56-18.32 
(OR = 3.9) vs. ≤14.60
Owe, 
Nystad, & 
Bø, 2009 
34,508 
pregnancy 
women. Data 
from the 
Norwegian 
Mother and 
Child Cohort 
Study (2001-
2005) 
Prospective 
cohort 
-Age 
-Pre-pregnancy 
BMI 
-Parity 
-Education 
-Smoking status
-Pre-pregnancy 
exercise 
-Sick-leave 
-exercise at 
work 
-Pelvic girdle 
pain 
-Musculo-
skeletal pain 
-Self-report, non-
standardized 
-Type, frequency 
-‘Regular’ 
exercise defined as 
any combination 
of activities at 
least 3 or more 
times per week 
-Pre-pregnancy 
(assessed 
retrospectively at 17 
weeks) 
-17 weeks 
-30 weeks 
-46% were 
regular exercisers 
at pre-pregnancy 
-Declined to 28% 
at week 17 and 
20% at week 30 
Predictors of 
engaging in regular 
exercise at week 17: 
-Pre-pregnancy BMI: 
<18.5 (OR = 1.29), 
25-29.9 (OR = 0.74), 
30-34.9 (OR = 0.76), 
35+ (OR = 0.77) vs. 
18.5-24.9 
-Parity: 1 or more 
other children (OR = 
0.76) vs. 0 
-Education: 
Secondary school 
(OR = 0.90) vs. 
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-Nausea 
-Uterine 
contractions 
-Multiple 
pregnancy 
-Weight change
college/university 
-Pre-pregnancy 
exercise: Yes (OR = 
18.39) vs. No. 
-Sick-leave: Yes (OR 
= 0.68) vs. No 
-exercise at work: 
Yes (OR = 1.31) vs. 
No 
-Pelvic girdle pain: 
Yes (OR = 0.83) vs. 
No 
-Nausea: Yes (OR = 
0.78) 
-Multiple pregnancy: 
Yes (OR = 0.64) vs. 
No 
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Predictors of 
engaging in regular 
exercise at week 30: 
-Pre-pregnancy BMI: 
25-29.9 (OR = 0.64), 
30-34.9 (OR = 0.56), 
35+ (OR = 0.50) vs. 
18.5-24.9 
-Parity: 1 or more 
other children (OR = 
0.65) vs. 0 
-Education: 
Secondary school 
(OR = 0.85) vs. 
college/university 
-Smoking status: 
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Daily smoker (0.83) 
vs. Non-smokers 
-Pre-pregnancy 
exercise: Yes (OR = 
4.34) vs. No 
-Sick-leave: Yes (OR 
= 0.75) vs. No 
-exercise at work: 
Yes (OR = 1.22) vs. 
No 
-Pelvic girdle pain: 
Yes (OR = 0.73) vs. 
No 
-Musculo-skeletal 
pain: Yes (0.94) vs. 
No 
-Multiple pregnancy: 
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Yes (OR = 0.38) vs. 
No 
-Weight Change: 6-
10kg (OR = 1.23), 1-
5 (OR = 1.40), 0 (OR 
= 1.66), <0 (OR = 
1.55) vs. >10 
Pereira et 
al., 2007 
 
1442 pregnant 
women, 
Boston, 
Massachusetts, 
USA 
Cohort -Age 
-Race/ethnicity 
-Pre-pregnancy 
BMI 
-Pre-pregnancy 
exercise 
-Depression 
during 
pregnancy 
-Marital status 
Modified Physical 
Activity Scale for 
the Elderly 
(Washburn et al., 
1993)  
-Retrospective data for 
12 months prior to 
pregnancy 
-2nd trimester exercise 
behaviour (completed 
between 26-28 wks) 
-6 months postpartum 
-Prevalence of 
insufficiently 
active lifestyle 
(<150 min/week) 
increased from 
12.6% pre-
pregnancy to 
21.6% during 
pregnancy 
 
Predictors of 
inactivity: 
-Total pre-pregnancy 
exercise (each 
increment of 1 hour): 
(aOR = 0.86)  
-At least one child in 
the home (aOR = 
1.58) 
-Vomiting frequency 
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-Education 
-Income 
-Employment in 
early pregnancy
-Employment 
change during 
pregnancy 
-Number of 
children  
-Nausea and 
vomiting during 
pregnancy 
(total during 
pregnancy): 1-2 (aOR 
= 1.04); 3-10 (aOR = 
0.82); 11-20 (aOR = 
0.59); 20+ (aOR = 
0.55) vs. 0 
Petersen, 
Leet, & 
Brownson, 
2005 
 
6,528 
pregnant,  
143, 731 non-
pregnant 
women, 18-44 
Population-
based, cross-
sectional 
-Age 
-Race 
-Education 
-Employment 
-Income 
Self-report:  
-exercise: average 
frequency, 
duration and type 
of exercise in past 
-Single assessment, 
telephone interview 
-11% of pregnant 
women, 11% of 
non-pregnant 
meeting moderate 
guidelines 
Predictors for 
meeting moderate or 
vigorous activity 
recommendation: 
-Age: 25-29 (aPOR =  
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yrs of age, 
1994, 1996, 
1998 & 2000 
Behavioural 
Risk Factor 
Surveillance 
System 
(BRFSS), 
USA 
-Marital status 
-Smoking status
month -9% of pregnant, 
17% of non-
pregnant meeting 
vigorous 
guidelines 
-35% of pregnant, 
25% of non-
pregnant women 
inactive (1994) 
-Similar results 
found for 1996, 
1998, 2000 data 
.64), 30-34 (aPOR = 
0.50), 35-44 (aPOR = 
0.39) vs. 18-24. 
-Race: Non-Hispanic 
black (aPOR = 0.42), 
Asian/Pacific islander 
(aPOR = 0.46), 
American native 
(aPOR = 0.85), 
Hispanic (aPOR = 
0,63) vs. Non-
Hispanic White 
-Education (yrs): 12 
(aPOR = 1.99), >12 
(aPOR = 4.43) vs. < 
12 
-Employment: Not 
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employed/student 
(aPOR = 1.18, 
Homemaker (aPOR = 
1.01) vs. Employed. 
-Income $20,000-
$34,999 (aPOR = 
1.59), $35,000-
$49,999 (aPOR = 
2.39), $50,000-
$74,999 (aPOR = 
3.01, ≥ $75,000 
(aPOR = 5.10) 
-Marital Status: Not 
married (aPOR = 
0.55) vs. Married 
-Smoking status: 
Former (aPOR = 
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2.11), Never (aPOR = 
1.67) vs. Current 
Rose, 
Haddow, 
Palomaki, & 
Knight, 
1991 
21,342 
pregnant 
women, 2nd 
trimester, 
Maine, USA 
 
Cohort study 
 
 
-Age 
-Current height 
-Current weight 
-Race 
-Education 
-Date of last 
menstrual period
-Gravidity 
-Vaginal 
bleeding with 
present 
pregnancy 
-Number of 
cigarettes 
smoked per day 
Self-report: 
-Single item, non-
standard, asked 
women to rate 
their usual 
exercise levels as: 
light, moderate, or 
vigorous.  
-Single assessment -Not assessed Predictors of 
vigorous activity: 
-Age (M age = 27.7 
yrs for light, 25.5 yrs 
for Moderate, 26.6 
yrs for Vigorous ), 
p<.001 
-Education (M = 13.0 
yrs for Light, 13.0 for 
moderate, 13.5 for 
vigorous), p<.001 
-Weight (M = 150 lbs 
for light, 146 lbs for 
moderate, 140 lbs for 
vigorous), p<.001 
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 -More vaginal 
bleeding: 12.8% for 
light, 10.6% for 
moderate, 14.2% for 
vigorous, p<.001 
Rutkowska 
& Lepecka-
Klusek, 
2002 
 
266 pregnant 
women, 3rd 
trimester, 
Southeast 
Poland 
Cross-
sectional  
-Age 
-Education 
-Site of living 
(country vs. 
city) 
-Parity 
Self-report: 
-exercise: non-
standardized, 
single item 
assessing 
involvement in 
‘active recreation’ 
and ‘passive 
recreation’ pre-
pregnancy and 
during pregnancy 
-Retrospective data 
collected during 3rd 
trimester for pre-
pregnancy  
-During pregnancy, 
assessment during 3rd 
trimester 
-Participation in 
active recreation 
decreased from 
69.9% at pre-
pregnancy to 
42.1% from pre-
pregnancy to 3rd  
trimester 
Predictors of being 
active during 
pregnancy: 
-Age: ≤ 29 (34.4%) 
vs. 30+ (61.3%), 
p<.001 
-Education: 
primary/technical/ 
secondary (37.0%) 
vs. university (45.2%)
-Site of living: 
Country (21.8%) vs. 
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City (56.4%) 
-Parity: 
Primipara/Multipara 
(68.8% vs. 17.4%) 
Symons 
Downs & 
Hausenblas, 
2003 
 
89 pregnant 
women, 
Florida, USA 
Prospective 
cohort study 
-Attitude (TPB) 
-Subjective 
norm (TPB) 
-Perceived 
behavioural 
control (TPB) 
-Intention 
Self-report: 
-Non-standardized 
single item 
question regarding 
weekly frequency 
of participation in 
minimum 20min 
of moderate or 
strenuous exercise.
-1st trimester exercise 
-2nd trimester exercise 
-Not examined Relationship of TPB 
variables and 
exercise: 
-Intention (r = .67, p 
< .01) 
-PBC (r = .49, p < 
.01) 
Predictors of higher 
2nd trimester 
exercise: 
-Intention R2 = 0.47, 
p < .01  
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Symons 
Downs & 
Hausenblas, 
2004 
 
74 postpartum 
women within 
1 year of 
child’s birth, 
New Britain, 
Connecticut, 
USA  
Retrospective 
cohort study  
Open-ended 
questions to 
assess:  
-Behavioural 
beliefs assessing 
advantages of 
exercise 
-Normative 
beliefs eliciting 
important others
-Control beliefs 
obstructing 
exercise 
 
Self-report:  
-Godin and 
Shephard’s (1985) 
7-day recall 
-Pre-pregnancy 
-Pregnancy 
-Postpartum 
-Exercise 
decreased during 
pregnancy 
-Strenuous: pre-
pregnancy higher 
than pregnancy, 
L, (3) = 19.44, p 
< .001. (METs), 
M(SD) = 13.81 
(16.39), 3.38 
(9.45), p<.001, η2
= .54. Moderate 
ES.  
-Moderate: pre-
pregnancy higher 
than pregnancy, L
(3) = 14.25, p < 
Salient behavioural 
beliefs: 
-Improves mood 
(33.8%) 
-Increases 
energy/stamina 
(29.7%) 
-Assists with staying 
fit (21.6%) 
-Controls weight 
(18.9%) 
 
Normative beliefs 
(Influences): 
-Husband or fiancé 
(26.5%) 
-Children (17.6%) 
 53  
.01. (METs), 
M(SD) = 13.07 
(10.02), 8.10 
(8.54), p<.01, η2 
= .41. Small-
moderate ES. 
-Mild: pre-
pregnancy higher 
than pregnancy L 
(3) = 10.64, p < 
.05. (METs), 
M(SD) = 9.57 
(7.50), 7.20 
(6.72), p<.05, η2 
= .32. Small-
Medium ES. 
-Other family 
members (14.9%) 
-Friends (12.2%) 
 
Control beliefs 
(obstructing factors):
-Physical 
limitations/nausea 
(56.8%) 
-Tiredness and 
fatigue (27.0%) 
-Time limits (25.7%)
-Gaining weight 
(13.5%) 
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Symons 
Downs & 
Hausenblas, 
2007 
 
62 pregnant 
women, 3rd 
trimester 
 
 
Prospective 
cohort study 
Theoretical 
Model: 
-Theory of 
Planned 
Behaviour 
(TPB) 
variables: 
-Intention 
-Attitude 
-Behavioural 
beliefs about 
exercise benefits
-Normative 
Beliefs 
-Control beliefs 
-Perceived 
Behavioural 
Self-report:non-
standard.  
exercise: Number 
of times engaging 
in exercise per 
week in moderate 
or vigorous 
exercise over the 
course of 3rd 
trimester 
(Assessed  6wks 
postpartum)  
Single assessment – 
only 3rd trimester 
exercise 
-Not assessed Correlations of 
beliefs with 
behaviour: 
Behavioural beliefs: 
-Improve overall 
mood (r =0.29 , p 
<.05) 
-Increase 
energy/stamina (r = 
0.36, p < .001) 
-Assist in my 
labor/delivery (r = 
0.41, p < .001) 
-Keep fit (r = 0.32, p 
< .05) 
-Keep weight in 
check (r = 0.26, p < 
 55  
Control 
-Subjective 
Norm 
-BMI 
 
.05) 
 -Provide stress relief 
(r = 0.32, p < .05) 
Normative beliefs: 
-Husband/partner/fian
cée (r = 0.44, p < 
.001) 
-Friends (r = 0.40, p 
< .001) 
-Children (r = 0.43, p 
< .001) 
-Other family 
members (r = 0.10, p 
< .001) 
-Doctors (r = 0.44, p 
<.001) 
-Nurses (r = 0.46, p < 
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.001) 
 
Predictors of exercise 
behaviour: 
-Intention (R2=.24, p 
< .001) 
 
Exercising vs. Non-
exercising pregnant 
women: 
-Intention (F(8, 43) = 
16.55, p = .00) 
-Attitude (F(8, 43) = 
11.76, p = .01) 
-Subjective norm 
(F(8, 43) = 20.59, p = 
.00) 
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-Perceived 
behavioural control 
(F(8, 43) = 14.53, p = 
.00) 
-Behavioural beliefs 
(F(8, 43) = 11.44, p = 
.01) 
- Normative beliefs 
(F(8, 43) = 23.15, p = 
.00) 
Wallace, 
Boyer, Dan, 
et al., 1986 
 
31 exercising,  
22 non-
exercising 
Pregnant 
women, 
minimum  27 
weeks 
Pre-
experimental 
using “non-
equivalent 
control group 
posttest only” 
-Physical 
discomfort 
checklist (29 
symptoms) 
-Global self-
esteem 
(Rosenberg Self-
Self-report. Not 
described. 
-Exercisers: 
aerobic for at least 
20 minutes, min 
2x/wk  
-Pre-pregnancy 
-Pregnancy 
Changes in 
exercise patterns 
from pre-
pregnancy to 
pregnancy: 
-33.3% increased
-46.7% decreased
Predictors of 
exercise: 
Exercisers/control 
group:  
-Education, college 
degree or more 
(80.6% vs. 40.9%) 
 58  
pregnant, 
Chicago, 
Illinois, USA 
 
 
Esteem Scale; 
Rosenberg, 
1965) 
-Education 
-Occupation 
-20% remained 
constant 
 
-Income, $30,000+ 
(80.7% vs. 35.8%) 
-Occupation, 41.9% 
of exercisers were 
professionals vs. 
22.7% who were non-
professionals 
-lower self-esteem, p 
= .026 
-Exercisers/control 
group: 
-Significantly fewer 
symptoms, 1st 
trimester M(SD) = 
19.4(9.7), 28.4(9.1), p 
= .05; 2nd trimester 
M(SD) = 21.1(8.7), 
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32.6(9.8), p = .001, 
3rd trimester M(SD) = 
28.1(8.6), 38.9(13.6), 
p = .018; Total 
pregnancy, M(SD) = 
68.2(23.8), 96.6(30.2)
 
Specific symptoms, 
exercisers/control 
group: 
Shortness of breath, 
(M  = 2.94 vs. 4.57, p 
= .01), Fatigue (M = 
4.61 vs. 6.76, p = 
.00), Backache  (M = 
3.14 vs. 4.52), 
Headache, (M = 2.17 
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vs. 3.76, p = .02), Hot 
flashes (M = 1.80 vs. 
3.62, p= .02 
Watson & 
McDonald, 
2007 
 
197 pregnant 
women, New 
Zealand 
Prospective 
Acohort study
-SES (welfare, 
low, high) 
-Age 
-Smoking status
-Number of 
pregnancies 
-Number of 
children in 
household 
-Education 
-Body mass 
-Body height 
-BMI 
-Presence of 
Self-report: 
3-day minute by 
minute 24 h 
diaries and 
structured 
interview (4th and 
7th month) 
Total mean daily 
activity levels in 
METs was 
calculated from 
this information 
-Beginning of 4th 
month of pregnancy 
-Beginning of 7th 
month of pregnancy 
-2 months postpartum 
- Median METs 
declined from 4th 
to 7th month  in 
all SES groups: 
High/low/welfare 
(2.1%, 1.7%, 
4.7%). Welfare 
vs. Low, p – 
0.013. 
Predictors of greater 
exercise: 
-SES – low 35% 
more active than 
welfare and welfare 
19% less than high in 
the 4th (p = 0.022) and 
7th (p = 0.007). 
-Having other 
children in household 
(7.4% higher in 4th 
month, p = 0.001; 
4.3% higher in 7th 
month, p = 0.021) as 
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other adults in 
home 
(grandparents) 
-General health 
throughout day 
 
compared to women 
with no children in 
the house 
-Well-being: 7th 
months feeling 
well/not tired (M = 
1.91 METs vs. 1.81 
METs, p = 0.027); 4th
month feeling 
tired/not tired (M = 
1.92 METs vs. 1.99, p
= 0.048). Feeling 
depressed/not 
depressed (M = 1.71 
METs vs. 1.89 METs, 
p = 0.048).  
-Increased gestational 
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age (p = 0.047) 
 
Zhang & 
Savitz, 1996 
 
9,953  
postpartum 
women (M = 
17 months 
postpartum), 
1988 National 
Maternal and 
Infant Health 
Survey, 48 
states, USA 
Cross-
sectional 
survey 
-Place of 
residence 
-Race 
-Occupation 
-Age 
-Parity 
-Ponderal Index
-History of 
previous still 
birth 
-History of 
previous 
miscarriage 
-Plurality 
Self-report: 
-exercise: non-
standardized 
questions 
regarding 
intensity, duration, 
frequency and type 
of exercise during 
a typical week.  
-4 items 
-Pre-pregnancy: 
meeting guidelines 
(yes/no) 
-During pregnancy 
(meeting guidelines, 
yes/no, number of 
months during 
pregnancy to meet 
guidelines, types of 
exercise performed 
during pregnancy) 
 
-45% of women 
did not exercise 
before or during 
pregnancy 
-13% exercised 
before but 
stopped when 
they found out 
they were 
pregnant 
-7% did not 
exercise before 
pregnancy but 
exercised during 
pregnancy 
Predictors of higher 
exercise during 
pregnancy: 
-Residence: Middle 
Atlantic (Adj. OR = 
0.7), South Atlantic 
(Adj. OR = 0.9); 
Northeast Central 
(Adj. OR = 0.7); 
Northwest Central 
(Adj. OR = 0.8); 
Southeast Central 
(Adj. OR = 1.0); 
Southwest Central 
(Adj. OR = 0.8); 
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-35% exercised 
before and during 
pregnancy 
-Overall, 42% of 
women reported 
exercising during 
pregnancy 
Mountain (Adj. OR = 
1.0); Pacific (Adj. OR 
= 1.0) vs. New 
England  
-Race: Black (Adj. 
OR = 1.1); Asian 
(Adj. OR = 0.5); 
Other (Adj. OR 
=1.3); vs. white 
-Occupation: 
Technical and 
administrative (Adj. 
OR =0.9); Service 
(Adj. OR =1.0); 
Farming, Fishing 
(Adj. OR =1.7); 
Craft, repair (Adj. OR 
 64  
=1.3); Operator, labor 
(Adj. OR =0.8); 
Armed force (Adj. 
OR =1.4) vs. 
Managerial and 
professional 
-Age: 20-24 (Adj. OR 
=0.8); 25-29 (Adj. 
OR =0.8); 30-34 
(Adj. OR =0.7); 35+ 
(Adj. OR =0.7) vs. < 
20 
-Parity: Primiparous 
(Adj. OR =1.6) vs. 
Multiparous 
-Ponderal Index: ≥ 
3.6 (Adj. OR =0.8) 
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vs. < 3.6 
-History of previous 
still birth: Yes (Adj. 
OR = 0.8) vs. No 
-History of previous 
miscarriage: Yes 
(Adj. OR = 0.9) vs. 
No 
-Plurality: Multiple 
(Adj. OR = 0.8) vs. 
Singleton 
 
Note. ACOG = American College of Obstetricians and Gynecologists; BMI = Body mass index; LTPA = Leisure time physical activity; METs = 
Metabolic equivalent of task; OR = Odds ration; exercise = Physical activity; SES = Socioeconomic status. 
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Results 
As suggested by Sallis, Prochaska, and Taylor (2000), only topics present in three 
or more studies are highlighted in this review. This resulted in data retrieved from the 
studies being categorized into the following result headings: 1) Exercise patterns 
associated with pregnancy, 2) demographic predictors of exercise during pregnancy, 3) 
the role of pre-pregnancy exercise, 4) theory-based predictors and 5) other correlates of 
exercise.  Not all studies addressed all the headings and no other headings were 
identified. The findings for each heading are synthesized and presented concurrently.  
Exercise patterns associated with pregnancy 
Eleven studies examined changes from pre-pregnancy to pregnancy only (Clarke 
& Gross, 2004; Duncombe, Wertheim, Skouteris, Paxton, & Kelly, 2007; Fell, Joseph, 
Armson, & Dodds, 2009; Hinton & Olson, 2001; Mottola & Campbell, 2003; Ning et al., 
2003; Pereira et al., 2007; Rutkowska & Lepecka-Klusek, 2007; Symons Downs & 
Hausenblas, 2004; Wallace, Boyer, Dan, & Holm, 1986; Zhang & Savitz, 1996), three 
examined changes across pregnancy (Foxcroft et al., 2011; Juhl, Madsen, Andersen, 
Andersen, & Olsen, 2010; Watson & McDonald, 2007), and two examined changes from 
pre-pregnancy to pregnancy as well as across pregnancy (Chasan-Taber et al., 2007; 
Owe, Nystad, & Bø, 2009). In addition, three compared exercise rates between pregnant 
and non-pregnant women (Evenson, Savitz, & Huston, 2004; Gaston & Vamos, 2012; 
Petersen, Leet, & Brownson, 2005) and two examined only the prevalence rates of 
exercise during pregnancy (Haakstad, Voldner, Henriksen, & Bø, 2009; Mudd, Nechuta, 
Pivarnik, & Paneth, 2009). 
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Of the 13 studies that examined changes in exercise from pre-pregnancy to 
pregnancy, all assessed pre-pregnancy exercise retrospectively. Eight assessed exercise at 
one time point during pregnancy (Fell et al., 2009; Hinton & Olson, 2001; Ning et al., 
2003; Pereira et al., 2007; Rutkowska & Lepecka-Klusek, 2007; Symons Downs & 
Hausenblas, 2004; Wallace et al., 1986; Zhang & Savitz, 1996), two measured exercise at 
two time-points during pregnancy (Chasan-Taber et al., 2007; Owe et al., 2009), two 
measured exercise at three time-points (Duncombe et al., 2007; Mottola & Campbell, 
2003), and one measured exercise at four different time-points during pregnancy (Clarke 
& Gross, 2004).  
Regardless of intensity or duration, all studies that examined changes in exercise 
reported decreases from pre-pregnancy to pregnancy. However, the results varied.  For 
example, the percentage of women who reported exercising before becoming pregnant 
ranged from 46.4% to 87.4%. In contrast, 20% to 78.4% of women reported being active 
during pregnancy. Furthermore, it is important to note that there were several differences 
between how exercise behaviour was quantified and reported. For example, seven studies 
reported the percentages of participants that were active during pre-pregnancy and 
pregnancy (Clarke & Gross, 2004; Hinton & Olson, 2001; Mottola & Campbell, 2003; 
Owe et al., 2009; Pereira et al., 2007; Rutkowska & Lepecka-Klusek, 2002; Wallace et 
al., 1986), one reported exercise participation as a function of METs (Ning et al., 2003), 
one reported exercise minutes (Duncombe et al., 2007), and one reported KPAS scores 
(Chasan-Taber et al., 2007). Actual exercise data and statistics for all studies are reported 
in Table 1.  
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Exercise also appears to decrease across pregnancy, with women in the third 
trimester consistently less active than those in the first or second trimester. For example, 
Owe et al. (2009) found while 46% of participants had been regular exercisers at pre-
pregnancy, this rate had dropped to 28% by 17 weeks and to 20% by 30 weeks. Juhl et al. 
(2010) reported that by 30 weeks, 48% of the women who had been exercising at 16 
weeks had ceased activity. Foxcroft et al. (2011) found that the percent of women 
classified as ‘non-exercisers’ increased from 40% at 20 weeks and 41% at 28 weeks to 
57% at 36 weeks.  
Three population-based studies compared exercise participation rates between 
pregnant and non-pregnant women. Petersen et al. (2005) and Evenson et al. (2004) both 
examined US cross-sectional data collected as part of the Behavioural Risk Factor 
Surveillance System. Results showed virtually no difference between pregnant and non-
pregnant women when it came to moderate exercise, with 11% (Petersen et al.) and 15% 
(Evenson et al.) of pregnant women and 12% (Petersen et al.) and 26% (Evenson et al.) 
of non-pregnant women meeting US guidelines (>150 minutes of moderate activity per 
week). However, in Petersen et al.’s study, almost twice as many non-pregnant women 
met the guidelines for vigorous activity (17%) as compared to pregnant women (9%). 
Gaston and Vamos (2012) examined cross-sectional data collected in Ontario, Canada as 
part of the Canadian Community Health Survey and found that 23% of pregnant women 
and 33% of non-pregnant women met Canadian guidelines for exercise (30 minutes of 
moderate activity on at least 4 days of the week). 
Finally, two studies examined only the prevalence rates of exercise during 
pregnancy. While Mudd et al. (2009) reported that 29% of pregnant women met the 
 69  
American College of Obstetricians and Gynecologists (ACOG) guidelines, Haakstad et 
al. (2009) found that only 11% of women met these same guidelines. These differences 
can likely be attributed to the fact that the women in Mudd et al.’s study were 11 weeks 
pregnant whereas those in the latter study were between 32 and 36 weeks pregnant.  
Demographic predictors of exercise during pregnancy 
Age. Nineteen studies examined the role of maternal age in relation to exercise 
during pregnancy. Overall, the results were equivocal. Four studies indicated that 
younger age was associated with higher levels of exercise (Evenson et al., 2004; Gaston 
& Vamos, 2012; Petersen et al., 2005; Zhang & Savitz, 1996). In these studies, women 
under 24 were approximately twice as likely to be meeting ACOG guidelines compared 
with women over 25. Conversely, five studies indicated that greater age was associated 
with higher levels of exercise (Fell et al. 2009, Hinton & Olson, 2001; Juhl et al., 2010; 
Rose, Haddow, Palomaki, & Knight, 1991; Rutkowska & Lepecka-Klusek, 2002). In 
those studies, older women (cut-offs ranged between 26 and 35 years of age), were more 
likely to engage in vigorous activity (Rose et al.), exercise 3 or more times per week (Juhl 
et al.), participate in ‘active recreation’ (Rutkowska & Lepecka-Klusek), increase their 
exercise levels from pre-pregnancy to pregnancy (Hinton & Olson), and not cease their 
participation in sport and exercise from pre-pregnancy to pregnancy (Fell et al.). Ten 
studies found no association between maternal age and exercise level during pregnancy 
(Chasan-Taber et al., 2007; Clarke & Gross, 2004; Foxcroft et al., 2011; Haakstad et al., 
2009; Mottola & Campbell, 2003; Ning et al., 2003; Owe et al., 2009; Pereira et al., 
2007; Mudd et al., 2009; Watson & McDonald, 2007). 
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Stage of pregnancy. Although studies have consistently shown that exercise 
decreases as pregnancy progresses, only three studies examined the statistical relationship 
between exercise and stage of pregnancy. Both found that compared to women in their 
second or third trimester, women under 16 weeks were almost twice as likely to 
participate in any exercise compared to women in their third trimester (Juhl et al., 2010; 
Mudd et al., 2009). The third study, however, did not find any relationship between 
number of weeks pregnant and exercise (Horns, Ratcliffe, Leggett, & Swanson, 1996).  
Education. A total of 17 studies examined the relationship between education and 
exercise. Ten studies found that greater education (e.g., having completed high school, 
college or university) was a significant predictor of greater exercise participation 
(Evenson et al., 2004; Fell et al., 2009; Gaston & Vamos, 2012; Mudd et al., 2009; Ning 
et al., 2003; Owe et al., 2009;  Rutkowska & Lepecka-Klusek, 2002; Wallace et al., 1986; 
Petersen et al., 2005; Rose et al., 1991), while seven studies found no association 
between education and exercise (Chasan-Taber et al., 2007; Clarke & Gross, 2004; 
Foxcroft et al., 2011; Haakstad et al., 2009; Horns et al., 1996; Mottola & Campbell, 
2003; Pereira et al., 2007).   
Other children. A total of 13 studies measured the association between parity 
(e.g., number of children) and exercise during pregnancy. Nine studies indicated that 
having at least one other child was significantly associated with lower levels or no 
exercise participation (Fell et al., 2009; Foxcroft et al., 2011; Haakstad et al., 2009; 
Mottola & Campbell, 2003; Ning et al., 2003; Owe et al., 2009; Pereira et al., 2007; 
Rutkowska & Lepecka-Klusek, 2002; Zhang & Savitz, 1996). In general the results of 
these studies were fairly consistent; first time pregnant women were 1.6-1.9 times more 
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likely to be active when compared to women pregnant with their second or subsequent 
child (Mottola & Campbell, 2003; Ning et al.; Pereira et al.; Zhang & Savitz, 1996). In 
terms of ceasing exercise altogether, women who had other children at home were 1.2 
times more likely to stop participating in sports and exercise than women with no 
children at home (Fell et al.). Only one study found that having at least one other child at 
home was associated with higher levels of exercise (Watson & McDonald, 2007). In that 
study, the results demonstrated that women with other children in the household had a 
greater mean daily energy expenditure than women with no children in both the fourth 
and seventh months of pregnancy (Watson & McDonald). According to this study, it 
appears that women with more than one child have less time to participate in recreational 
activities but greater overall energy expenditure due to increased activities of daily living 
(e.g., housework, playing with older children).  Three studies found no significant 
association between parity and exercise (Chasan-Taber et al., 2007; Gaston & Vamos, 
2012; Evenson et al., 2004). 
Race/Ethnicity. Ten studies explored the relationship between race or ethnicity 
and exercise. In general, white women were most likely to be active. For example, 
Gaston and Vamos (2012), Ning et al. (2003) and Petersen et al. (2005) all found that 
white women were approximately twice as likely to be meeting guidelines compared to 
visible minorities (including Black, Hispanic, and Asian women). On the other hand, 
Mudd et al. (2009) and Zhang and Savitz (1996) both found that while Black and white 
women were equally likely to be active, both were more likely to be active than Hispanic 
and Asian women. Chasan-Taber et al. (2007) examined the relationship between 
acculturation (defined as language preference) and exercise among Latin women and 
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found that women who preferred to speak only English were twice as likely to participate 
in sports and exercise as compared to women who preferred to speak only Spanish. The 
remaining four studies found no relationship between ethnicity and exercise (Pereira et 
al., 2007; Evenson et al., 2004; Rose et al., 1991; Horns et al., 1996).  
Employment. The relationship between exercise and employment was measured 
by eight different studies with varying results (Evenson et al., 2004; Fell et al., 2009; 
Gaston & Vamos, 2012; Juhl et al., 2010; Pereira et al., 2007; Petersen et al., 2005; 
Wallace et al., 1986; Zhang & Savitz, 2004). For example, two large cross-sectional 
studies found that women who were students or who were not employed were more likely 
to be meeting exercise guidelines in comparison with employed women (Juhl et al.; 
Petersen et al.). However, another study found that compared to unemployed or non-
professionals, professional women were twice as likely to engage in aerobic exercise for 
a minimum of 20 minutes on two or more days of the week (41.9% versus 22.7%) 
(Wallace et al.).  
Furthermore, Zhang and Savitz (1996) examined type of occupation and found 
that women who worked in fishing or farming occupations were much more likely to be 
active than women in managerial and professional occupations. Given the nature of these 
occupations, the results are not surprising. Unfortunately, these authors failed to examine 
other employment categories or unemployed women. The remaining four studies found 
no relationship between employment and exercise (Evenson et al., 2004; Fell et al., 2009; 
Gaston & Vamos, 2012; Pereira et al., 2007). 
Marital Status. Eleven studies examined the relationship between marital status 
and exercise. Three studies found that women who were married were twice as likely to 
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be meeting exercise guidelines compared to single women (Gaston & Vamos, 2012; Ning 
et al., 2003; Petersen et al., 2005). A fourth study, however, found that divorced, 
separated or widowed women were 1.5 times more likely to be active compared to 
married and single women (Evenson et al., 2004). The remaining seven studies found no 
relationship between marital status and exercise (Clarke & Gross, 2004; Fell et al., 2009; 
Foxcroft et al., 2011; Horns et al., 1996; Mottola & Campbell, 2003; Mudd et al., 2009; 
Pereira et al., 2007). 
Income. A total of nine studies examined the relationship between household 
income or socioeconomic status and exercise. Five studies consistently found a positive 
relationship, indicating that women with greater household income are more likely to be 
active (Mudd et al., 2009; Ning et al., 2003; Petersen et al., 2005; Wallace et al., 1986; 
Watson & McDonald, 2007). For example, women with an annual household income 
greater than $70,000 were 3.3 times more likely to be active than women whose income 
was below $30,000 (p = .002) (Ning et al.). Petersen et al. found an even stronger 
relationship, with women whose household income was above $75,000 being 5.1 times 
more likely to be meeting exercise guidelines than women making under $20,000 per 
year. In a comparison of exercisers versus non-exercisers, Wallace, Boyer, and Dan 
found that 80.7% of exercisers had an income greater than $30,000, while only 35.8% of 
non-exercisers were in the same income bracket. In contrast, Gaston & Vamos (2012) 
found that women with an income of $19,999 or lower were significantly more likely to 
be meeting guidelines compared to women whose income was $20,000-$39.999 or 
$60,000-$79,999. 
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 Smoking status. A total of 11 studies examined the relationship between 
smoking status and exercise (Chasan-Taber et al., 2007; Fell et al., 2009; Foxcroft et al., 
2011; Haakstad et al., 2009; Juhl et al., 2010; Mottola & Campbell, 2003; Ning et al., 
2003; Owe et al., 2009; Petersen et al., 2005; Rose et al., 1991; Watson & McDonald, 
2007). Three studies found a significant relationship between smoking status and 
exercise. Juhl et al. and Owe et al. both found that compared to non-smokers, smokers 
were less likely to be exercising 3 or more times per week. Similarly, Petersen et al. 
reported that compared to current smokers, former smokers and women who had never 
smoked were twice as likely to be meeting moderate or vigorous exercise guidelines 
(Petersen et al.).  
Weight/BMI. The relationship between weight or BMI and exercise during 
pregnancy was explored by nine studies. Eight studies measured pre-pregnancy weight or 
BMI as a correlate of exercise level during pregnancy (Chasan-Taber et al., 2007; Fell et 
al., 2009; Foxcroft et al., 2011; Hinton & Olson, 2001; Ning et al., 2003; Owe et al., 
2009; Pereira et al., 2007; Zhang & Savitz, 1996) and two measured weight gain during 
pregnancy (Haakstad et al., 2009; Mottola & Campbell, 2003). In general, lower pre-
pregnancy BMI/weight and/or weight gain during pregnancy appears to be associated 
with greater exercise during pregnancy. For example, compared with women who had a 
pre-pregnancy BMI under 25 (Fell et al.) and 30 (Mottola & Campbell, 2003), women 
with a BMI of greater than 25 (Fell et al.) and 30 (Mottola & Campbell) or a Ponderal 
Index greater than 3.6 (Zhang & Savitz) were 1.3-1.8 times more likely to discontinue 
their involvement in sports after becoming pregnant. Juhl et al. and Owe et al. both found 
that a pre-pregnancy BMI above 25 was a significant predictor of inactivity. Similarly, 
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Foxcroft et al. classified obese participants as ‘exercisers’ or ‘non-exercisers’ and found 
that exercisers had a significantly lower pre-pregnancy weight. In contrast, Hinton and 
Olson examined change in exercise levels from pre-pregnancy to pregnancy and found 
that higher pre-pregnancy BMI was predictive of increasing exercise from pre-pregnancy 
to pregnancy. Four studies found no relationship between weight or BMI and exercise 
(Chasan-Taber et al.; Ning et al.; Pereira et al.; Watson & McDonald, 2007).  
As well as exploring pre-pregnancy BMI, Mottola and Campbell (2003) examined 
weight gain during pregnancy. The results revealed that women who had gained more 
weight by their third trimester (defined as increases by 10 kg increments) were 1.54 times 
more likely to have discontinued their involvement in structured exercise. Haakstad et al. 
(2009) found that excessive weight gain was a predictor of decreased exercise and that 
women classified as ‘exercisers’ had gained significantly less weight by 32-36 weeks 
compared to ‘non-exercisers.’  
Furthermore, two studies examined the relationship between current weight and 
exercise level (Rose et al., 1991; Watson & McDonald, 2007). One study found that 
women who characterized their usual exercise level as ‘vigorous’ were 6-10 lbs lighter 
than women who responded ‘moderate’ or ‘light’ (Rose et al.), while the other found no 
significant relationship between current weight and exercise level (Watson & 
McDonald). 
Pre-pregnancy exercise level 
A total of eight studies examined the relationship between pre-pregnancy exercise 
levels and exercise during pregnancy. Seven of the eight studies found a significant 
relationship between the two (Chasan-Taber et al., 2007; Clarke & Gross, 2004; Fell et 
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al., 2009; Haakstad et al., 2009; Ning et al., 2003; Owe et al., 2009; Pereira et al., 2007). 
Results of these studies showed that women who were more highly active prior to 
pregnancy remained more active during pregnancy. In contrast, Hinton and Olson (2001) 
found that women who reported having exercised “often” before becoming pregnant were 
more likely to maintain or decrease their exercise during pregnancy, while women who 
reported having exercised “sometimes” or “rarely/never” were more likely to increase 
their level of exercise during pregnancy. It is unfortunate that these authors assessed only 
exercise change and did not measure actual exercise. Such a measure may have found 
that women who had been most active at pre-pregnancy still remained more active during 
pregnancy compared to their more sedentary counterparts.  
Theory-based predictors 
Only eight studies examined theory-based predictors of exercise during 
pregnancy. Five examined Theory of Planned Behaviour (TPB; Ajzen & Fishbein, 1980) 
variables (Hausenblas, Symons Downs, Giacobbi, Tuccitto, & Cook, 2008; Hausenblas & 
Symons Downs, 2004; Symons Downs & Hausenblas, 2003, 2004, 2007) one examined 
exercise barriers coded according to a socio-ecologic framework (Evenson et al., 2009), 
one examined exercise barriers, exercise self-efficacy and barrier self-efficacy using 
social cognitive theory (SCT; Bandura, 1997) (Cramp & Bray, 2009) and one examined 
several theory based psychosocial variables, including self-efficacy and attitude (Hinton 
& Olson, 2001).  
With the exception of one study (Hausenblas & Symons Downs, 2004), all of the 
studies that examined TPB variables found intention to be a significant predictor of 
behaviour, explaining between 16-47% of the variance in exercise behaviour (Hausenblas 
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et al., 2008; Symons Downs & Hausenblas, 2003, 2007). Perceived behavioural control 
was also found to be a predictor of behaviour (R2 = 0.25) (Hausenblas & Symons Downs, 
2004). With respect to predicting intention, Symons Downs and Hausenblas (2004) 
examined behavioural, normative and control beliefs (the beliefs underlying a person’s 
attitude, subjective norm, and perceived behavioural control). Results showed that a 
majority of women believed that exercise improves mood, increases energy, and assists 
with staying fit. Important normative influences were husband, children, and other family 
members, and the most common control beliefs (obstructing factors) were physical 
limitations, tiredness, and time limits.  
Using open-ended questionnaires, Evenson et al. (2009) and Cramp and Bray 
(2009) asked women about their primary barriers to exercise. The most commonly cited 
barriers were feeling too tired and not having enough time (Evenson et al.; Cramp & 
Bray) and physical limitations (Cramp & Bray). Cramp and Bray also examined the 
relationship between actual exercise, exercise self-efficacy and barrier self-efficacy for 
three different prediction periods. Results indicated that exercise self-efficacy predicted 
exercise from weeks 18 to 24 and weeks 30 to 36, while barrier self-efficacy predicted 
exercise from weeks 24 to 30.  
Although not based on any one particular theory, Hinton and Olson (2001) 
examined a number of theory-based psychosocial variables, including attitudes, feelings 
about motherhood, locus of control, and self-efficacy. Exercise self-efficacy was the only 
variable to predict increased exercise from pre-pregnancy to pregnancy.  
Other predictors 
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General health. The relationship between health status and exercise during 
pregnancy was examined by nine studies. The results consistently indicated that 
exercisers felt better and experienced fewer symptoms associated with pregnancy. For 
example, three studies found that compared to women who rated their general health 
‘poor’ or ‘fair’, women who rated their general health ‘excellent’ or ‘very good’ were 
approximately two to two and a half times more likely to be meeting exercise guidelines 
(Gaston & Vamos, 2012; Evenson et al., 2004; Juhl et al., 2010). Similarly, another study 
found that feeling well (vs. feeling not well, tired, or depressed) was associated with 
higher daily energy expenditure levels (Watson & McDonald, 2007). Exercisers also 
appear to be less likely to experience shortness of breath, backaches, musculo-skeletal 
pain, headaches, and hot flashes (Foxcroft et al., 2011; Horns et al., 1996; Owe et al., 
2009; Wallace et al., 1986) and less likely to have vomited frequently during pregnancy 
(Foxcroft et al.; Owe et al.; Pereira et al., 2007).  
Mental health. The relationship between mental health, including depression, and 
exercise was examined by four studies (Foxcroft et al., 2011; Juhl et al., 2010; Pereira et 
al., 2007; Wallace et al., 1986). Only one study reported a significant association. Juhl et 
al. found that women who reported a history of psychiatric illness were slightly more 
likely to be engaging in at least 3 bouts of exercise per week compared to those who had 
never experienced a psychiatric illness. 
Dietary behaviours. Dietary behaviours, including coffee and alcohol 
consumption, were examined by three studies. Juhl et al. (2010) found that women who 
exercised 3 or more times per week were more likely to have a health conscious diet. 
However, they were also more likely suffer from an eating disorder, drink two or more 
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cups of coffee per day, and regularly consume alcohol. Haakstad et al. (2009) and 
Mottola & Campbell (2003) did not find any association between dietary behaviours and 
exercise.  
Safety concerns. Two studies (Mudd et al., 2009; Duncombe et al., 2007) 
examined the relationship between women’s beliefs about exercise safety and actual 
exercise, one study examined the extent to which a woman believes that she is 
responsible for her unborn child’s health (Clarke & Gross, 2004), and another study 
examined whether anxiety about harming the fetus represents a significant exercise 
barrier (Haakstad et al., 2009). Duncombe et al. found that believing that low to medium 
exercise was unsafe predicted fewer exercise minutes both concurrently and 
prospectively, and beliefs that gentle exercise and weight bearing exercise was unsafe 
predicted lower exercise intensity. Compared to women who felt that vigorous exercise 
was safe, Mudd et al. found that women who believed it was unsafe were 2.0 and 2.8 
times as likely to abstain from moderate and vigorous exercise, respectively, and 1.4 
times more likely to not be meeting ACOG exercise guidelines. 
Clark and Gross (2004) had women complete the fetal health locus of control 
questionnaire, which assesses the role which they (internal), powerful others, and chance 
plays in their unborn child’s health. A significantly lower score on the internal dimension 
of the scale was associated with higher levels of exercise, suggesting that some women 
may have been concerned about the effects of exercise on their baby’s health. Finally, 
Haakstad et al. (2009) reported that 80% of participants never worried about harming 
their baby while exercising, 18% sometimes worried, and 2% reported that anxiety 
regarding the fetus was the main reason they were sedentary.  
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Discussion 
The focus of this review was to examine changes in exercise associated with 
pregnancy and summarize the literature examining correlates and predictors of exercise 
during pregnancy. Consistent with Poudevigne and O’Connor (2006), the results of the 
present study indicated that exercise decreases in frequency and intensity from pre-
pregnancy to pregnancy and that few pregnant women are meeting exercise guidelines. 
While the relationship between exercise and a variety of demographic variables was 
examined, only a few stood out as consistent predictors of engaging in more exercise. 
These included having a higher education and income, being white, not having other 
children in the home, and being more physically active prior to pregnancy. Several 
directions for future research stem from these findings. First, interventions need to be 
designed that target women of low income and diverse cultural backgrounds. Second, 
efforts to promote exercise among pregnant women need to account for the challenge of 
having multiple children. For example, when planning interventions researchers should 
consider providing childcare as well as the time of the day the program is being offered to 
accommodate for sleep and feeding schedules of other children. Third, the significant 
positive relationship between pre-pregnancy and pregnancy exercise suggests that 
interventions should target inactive non-pregnant women in their child bearing years. It is 
possible that getting women to become physically active prior to conceiving will achieve 
higher rates of exercise during pregnancy.  
Another direction for future research is the examination of social cognitions. 
While demographic correlates of exercise are informative, they are largely unmodifiable, 
whereas social cognitions represent modifiable characteristics which could be the target 
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for intervention. Unfortunately, our review found that only a few studies have examined 
social cognitive factors associated with pregnant women’s exercise participation (Cramp 
& Bray, 2009; Duncombe et al., 2007; Hausenblas & Symons Downs, 2004; Hinton & 
Olson, 2001; Symons Downs & Hausenblas, 2003, 2007). For example, a few studies 
have examined barriers to exercise during pregnancy. Although there was little 
consistency in the way that barriers were elicited (e.g., some studies used open-ended 
while others used closed questionnaires), several different barriers to exercise emerged 
(e.g., feeling too tired, lack of time). However, no studies have attempted to help women 
overcome these barriers and only one study assessed participants’ confidence for 
overcoming salient barriers (Cramp & Bray). In addition, a few studies have 
demonstrated that self-efficacy is associated with increased exercise. However, more 
research is necessary to determine how to increase exercise-related self-efficacy among 
pregnant women. Overall there is a lack of research examining psychosocial predictors of 
exercise participation during pregnancy. Furthermore, most of the research carried out 
thus far has been cross-sectional and atheoretical. Consequently, our understanding of 
whether the psychosocial variable(s) in question influences exercise behaviour or vice 
versa is limited.  
A final direction for future research pertains to the measurement of exercise. For 
example, it is unfortunate that none of the studies used an objective measure of exercise. 
While self-report instruments used to measure actual exercise are acceptable, it is also 
desirable that researchers use objective measures (such as accelerometers) to more 
accurately measure exercise behaviour (Wareham & Rennie, 1998). Furthermore, when it 
comes to self-reported health behaviour, research supports the idea that social desirability 
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bias may be even higher in pregnant samples as compared to the general population 
(Ernhart, Morrow-Tlucak, Sokol, & Martier, 1988; Ford, Tappin, Schluter, & Wild, 
1997). Given that our society values being physically active, it is possible that women 
report higher exercise levels in order to appear more favorable to others. 
In addition, there was little consistency among the studies in regard to the 
measurement of exercise. While some studies measured exercise in terms of 
duration/frequency or meeting guidelines, others simply asked participants to indicate 
whether or not they had engaged in any physical or recreational activity, and others 
compared activity levels between pregnant and non-pregnant women. In addition, some 
studies included only a single measure of exercise during pregnancy without considering 
stage of pregnancy (i.e., trimester). Pregnancy is characterized by a number of complex 
changes, and subtle and important variations in exercise may occur from trimester to 
trimester. While a few studies measured exercise at several time-points during pregnancy 
(Watson & McDonald, 2007; Chasan-Taber et al., 2007; Clarke & Gross, 2004; Mottola 
& Campbell, 2003; Duncombe et al., 2007; Cramp & Bray, 2009) a greater understanding 
of how and when activity levels decline is needed. This information could provide 
important data regarding when exercise changes occur and the circumstances surrounding 
those changes, rather than simply how much change occurs from one discrete 
measurement to the next. Thus, an investigation of frequency, duration and intensity of 
exercise at multiple brief and regularly-spaced intervals stands to advance our knowledge 
of women’s exercise in and around pregnancy. 
Although this review represents the first attempt to synthesize determinants of 
exercise during pregnancy into a single document, several limitations should be 
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acknowledged. First, our review included a broad range of determinants, ranging from 
demographic characteristics to past exercise behaviour, lifestyle habits (such as diet and 
smoking status) and psychosocial theory-based predictors. While this is also a strength of 
the present research, the paucity of articles examining some of these areas (i.e., only two 
studies examined safety concerns) may limit the usefulness of any conclusions that may 
have been drawn. Second, while a meta-analytic approach may have been preferable, the 
lack of correspondence between how many of the variables of interest were defined and 
measured posed methodological difficulties. However, as this area of research continues 
to gain increasing attention and the body of research grows, a meta-analysis might be 
valuable. Finally, only published studies met the inclusion criteria for this review. To 
avoid potential bias, future reviewers may wish to contact researchers in this field and 
inquire whether they have any knowledge of unpublished work that meets the inclusion 
criteria.  
Conclusion 
Given the positive physical and mental health outcomes associated with 
participating in regular exercise, promoting exercise during pregnancy needs to remain a 
crucial objective among health promoters. However, even among the general population, 
engaging in regular exercise is a complex and challenging behaviour. Being pregnant 
presents further challenges to an already difficult behaviour. This review summarizes the 
literature on exercise during pregnancy and presents some suggestions about when and 
how interventionists might best intervene to enhance pregnant women’s exercise. Albeit, 
there are many opportunities for future research and continuous efforts to study exercise 
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during pregnancy will increase our knowledge about the determinants and outcomes of 
exercise participation and improve our ability to effectively intervene.  
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Introduction 
While numerous studies have confirmed the benefits of exercise in the general 
population (Ehrman, Gordon, Visich, & Keteyian, 2008), research has also established 
that physical exercise is as beneficial during pregnancy as it is at other times in a 
woman’s life (cf. Wang & Apgar, 1998). In addition to helping manage pregnancy-
related musculoskeletal issues, positively impacting mood and mental health, and 
shortening labor and reducing the need for obstetric interventions, exercise during 
pregnancy reduces the risk of two serious and potentially fatal maternal-fetal conditions: 
pre-eclampsia and gestational diabetes (American College of Sports Medicine, 2007; 
Wang & Apgar). Pre-eclampsia is characterized by high blood pressure and elevated 
levels of protein in the mother’s urine and evidence exists that leisure time exercise 
reduces the risk for pre-eclampsia by up to 66% (Weissberger et al, 2006). Gestational 
diabetes mellitus (GDM) is a condition characterized by high blood sugar levels during 
pregnancy in women who have never had diabetes. Evidence exists that recreational 
exercise during pregnancy can reduce the risk for GDM up to 56%, although the link is 
less consistent relative to pre-eclampsia (Lewis et al., 2008). In the absence of serious 
complications, the Society of Obstetricians and Gynaecologists of Canada (SOGC) 
recommends that all pregnant women participate in at least three 30-minute sessions of 
moderate to vigorous aerobic exercise per week (Davies, Wolfe, Mottola, & MacKinnon, 
2003). Despite these recommendations, approximately 60% of pregnant women are 
inactive (Poudevigne & O’Connor, 2006).  
Protection motivation theory (PMT; Maddux & Rogers, 1983; Rogers, 1975) is a 
theoretical framework that aims to explain health behaviour motivation from a disease 
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prevention perspective (Courneya & Hellsten, 2001). Given the role that exercise can 
play in preventing maternal-fetal disease, PMT is likely an excellent model for 
understanding and predicting pregnant women’s exercise behaviour. The theory’s four 
main constructs are perceived severity of the threat (PS), perceived vulnerability of the 
threat (PV), perceived efficacy of the preventive behaviour (response efficacy; RE), and 
perceived self-efficacy, an individual’s confidence in their ability to perform the 
recommended behaviour (SE). Together, these factors combine to predict an individual’s 
intention to engage in a particular behaviour. In addition, it has been suggested that 
individuals who extend their goal intention by identifying when, where, and how to act 
are more likely to initiate and perform the intended behaviour (Gollwitzer & Oettingen, 
1998; Orbell & Sheeran, 2000). This post-intentional process has been referred to as 
implementation intention (Gollwitzer, 1999). Therefore, according to theory, the four 
PMT constructs predict goal intention, which should predict implementation intention, 
which should then predict exercise behaviour.  
PMT has been used to understand and promote exercise behaviour. The majority 
of studies, however, lack a measure of follow-up behaviour and focus primarily on 
presenting a student population with a persuasive message that experimentally 
manipulates PMT constructs into high and low conditions (Courneya & Hellsten, 2001; 
Fruin, Pratt, & Owen, 1991; Stanley & Maddux, 1986). In a study designed to address 
some of the limitations of earlier work, Graham, Prapavessis and Cameron (2006) 
presented adults with factual information about the role of exercise in reducing the risk of 
colon cancer. Baseline as well as two follow-up measures of self-report exercise 
behaviour were collected (e.g., two and four weeks post-intervention). Results showed 
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that the PMT-present group scored significantly higher on RE and intention and showed a 
trend effect for exercise behaviour when measured at two weeks post-intervention. Taken 
together, these studies indicate that PMT can be a useful model for understanding and 
predicting exercise behaviour. However, PMT has yet to be used to address the topic of 
exercise during pregnancy. 
The purpose of the present study was to examine the effectiveness of a persuasive 
message grounded in PMT on pregnant women’s beliefs towards exercise, their goal 
intention and implementation intention towards exercise, and their follow-up exercise 
behaviour. It was hypothesized that: a) women who received the PMT-present message 
would report higher PV, PS, RE, SE, goal intention, implementation intention and 
exercise behaviour compared to those not receiving the message; and b) consistent with 
theory, it is expected that PV, PS, RE, and SE will predict goal intention, which will in 
turn predict implementation intention, which should then predict exercise. 
Method 
Participants 
Two hundred and eight pregnant women were recruited from an obstetrician’s 
office in Southwestern Ontario. Women were eligible to participate provided they did not 
have any contraindications to exercise and were in their second or third trimester of 
pregnancy.  The rationale underlying the decision to exclude women during their first 
trimester was two-fold. First, with the exception of rare cases, prenatal care remains the 
responsibility of a woman’s general physician throughout the first trimester. Second, 
some women may be hesitant to begin an exercise program during the first trimester 
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when miscarriage is more likely to occur. To ensure eligibility, women were told by the 
lead investigator that in order to participate they must meet the above criteria. 
Only women who were under 31 weeks pregnant were used in subsequent 
analyses (n  = 105) to test the study’s four hypotheses. This subgroup was chosen for the 
following reasons: 1) the protective benefits of exercise during pregnancy are minimal if 
a woman is nearing the end of her pregnancy, and 2) the physiological changes associated 
with late pregnancy may make exercise more difficult (Poudevigne & O’Connor, 2006). 
Participants in the subsample ranged in age from 15 to 40 (M= 27.26 years, SD = 5.69) 
and were between 14 and 30 weeks pregnant (M = 23.93 weeks, SD = 4.85). All relevant 
demographic characteristics are presented by group in Table 2. 
Previous research examining the effects of a PMT-based message on exercise 
attitudes and follow-up behaviour (Courneya & Hellsten, 2001; Graham et al., 2006) 
revealed medium to large effect sizes. An a priori sample size calculation estimated that 
for a between-group design with an α level of .05 and a power of .80, a sample of 35 
participants per group was needed (Cohen, 1992). Therefore, the sample size for the 
present study was adequate. 
Development of PMT and attention control brochure 
Two separate brochures were produced for this study. The first, entitled Exercise 
during pregnancy: Reducing your risk of disease (Appendix C), incorporated the four 
major PMT constructs (PV, PS, RE, and SE).  All information was factual and supported 
by academic references (Dawes, 2006; Weissberger et al., 2006). PV was addressed by 
providing incidence rates for each condition, while PS involved a description of the 
possible consequences of each disease (e.g., “Potentially fatal, pre-eclampsia affects up 
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to 10% of pregnant women…”). RE was targeted by providing information regarding the 
role of exercise in reducing the risk of maternal-fetal disease (e.g., “decreases your risk of 
developing gestational diabetes by up to 55%”), and SE was addressed by providing 
practical exercise suggestions and suggesting setting exercise goals (e.g., “The following 
activities…” and “begin with 15 minutes of exercise and work yourself up………..”). In 
addition, a section entitled Turn your goals into reality was intended to target 
implementation intention by getting women thinking about how, when and where they 
are going to exercise. 
The second brochure served as an attention control condition and was entitled 
Diet and Pregnancy: Giving your baby a healthy start in life (Appendix D). Similar in 
style, appearance, literacy level, and length, it provided information from Canada’s Food 
Guide (Health Canada, 2007) in addition to information specific to diet during pregnancy. 
The importance of setting goals for healthy eating was highlighted with practical 
suggestions such as “instead of simply using white or brown bread for your next 
sandwich, try a multigrain bagel.” 
Measures 
PMT Questionnaire. Sixteen items were adapted from Graham et al. (2006) to 
test the PMT constructs of PV, PS, RE, and SE. All questions were written with reference 
to “developing health problems during pregnancy,” and were rated on a 7-point scale 
from 1 (strongly disagree) to 7 (strongly agree). Examples include: “Personally, I feel 
vulnerable to developing health problems at some point during my pregnancy” (PV); 
“The thought of developing health problems during my pregnancy scares me” (PS); and 
“I think physical exercise is one of the most important risk factors for health problems 
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during my pregnancy that I could change” (RE). Given the similarities between self-
efficacy and perceived behavioural control, SE was assessed by four 7-point items 
(Ajzen, 2007). A sample question is “If I wanted to I could easily do the types and 
amount of physical exercise necessary to reduce my risk of developing health problems 
during my pregnancy”. The entire questionnaire can be seen in Appendix E. 
A principal factor analysis with an oblique rotation produced a 4 factor solution, 
with all 16 of the items grouped into 4 coherent and interpretable factors: PS (4 items), 
PV (4 items), RE (4 items), and SE (4 items). Selection criteria was as follows; a) an 
eigen value greater than one, b) factor item loadings greater than 0.425 on the primary 
factor, and c) factor item loadings less that 0.265 on the other factors. The four factors 
accounted for 69.1% of the total response variance. The subscales all demonstrated 
acceptable levels of internal consistencies that ranged from .79 to .90 (Tabachnik & 
Fidell, 2007). 
Exercise goal intention. Goal intention for exercise was assessed using three 
items adapted from Graham et al. (2006). All were rated on a 7-point scale from 1 
(definitely not) to 7 (definitely). A sample item is: “Do you plan to start an exercise 
program to reduce your risk of health problems during your pregnancy?” Reliability was 
adequate (α = .81). 
Implementation intention. Implementation intention was assessed by four 
questions based on the items used by Norman and Conner (2005). Participants were 
asked whether they knew what type of exercise they would perform as well as whether 
they knew when, where, and how they might participate in exercise over the next week. 
Responses were rated on a 5-point scale from 1 (I have no idea…) to 5 (I know 
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exactly…). Reliability was poor (α = .60) and further inspection revealed a rogue item. 
Once this item was removed, the reliability was substantially improved (α = .88). 
Exercise. The Godin Leisure-Time Exercise Questionnaire (GLTEQ; Godin & 
Shepherd, 1985), which yields a total activity score in METS, was used to assess baseline 
(pre-intervention) and follow-up exercise one week post-intervention. Subjects were 
asked to indicate how many times they engaged in strenuous, moderate and mild exercise 
over the course of the last 7 days for at least 30 minutes continuously. Thirty minutes was 
chosen as the minimum exercise session length based on clinical practice guidelines from 
SOGC (Davies et al, 2003). 
Procedure 
Following ethics approval, consent to recruit participants was obtained from an 
obstetrician’s office in Southwestern Ontario during the period of April-August 2008. A 
computer-generated random numbers list was created by the lead investigator using an 
online research randomization program (Urbaniak & Plous, 2008). Women were 
approached by the lead investigator while waiting for their appointment and asked if they 
would be willing to participate in a study examining women’s attitudes towards health 
and exercise during pregnancy. Materials were coded by group from the beginning and 
handed out in the generated sequence. Participants were unaware of group assignment 
and completed all initial measures while waiting for their appointment.  
After providing informed consent (Appendix F) and completing demographics 
and baseline exercise measures (Appendix E), participants were randomly assigned to 
one of three treatment conditions: PMT-present (experimental), PMT absent (attention 
control), or no information (non-contact control). At this point, participants in the 
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experimental and attention control conditions were provided with their respective 
brochures. All participants then completed PMT and goal and implementation intention 
measures. One week later, participants were contacted by telephone and asked to indicate 
their level of exercise over the last 7 days. The overall design of the study can be seen in 
Figure 1. 
Nine women declined participation, 7 agreed but were called in for their 
appointments before having a chance to begin filling out the questionnaire, and 8 were 
ineligible due to contraindications to exercise. There were no risks involved with 
participation in the study. 
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Figure 1 
Flow diagram of design and overall procedure 
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Results 
Group equivalency 
One-way ANOVA and chi-square procedures were used to ensure that there were 
no systematic differences between treatment groups on demographic characteristics. The 
results were not significant, indicating that there were no systematic differences between 
groups (see Table 2). Due to these results, it was deemed unnecessary to use demographic 
variables as covariates in the subsequent analyses. 
Group differences 
Beliefs towards maternal-fetal disease and exercise. Separate one-way 
ANOVAs showed that the three treatment groups differed significantly on PS, RE, and 
SE (see Table 3). Planned comparisons tests found that the PMT-present group scored 
significantly higher on all three constructs when compared to their control counterparts. 
Exercise goal intention and implementation intention. Separate one-way 
ANOVAs showed significant treatment group differences for goal intention but not for 
implementation intention (see Table 3). A planned comparisons test revealed that the 
PMT-present group reported significantly higher goal intention to engage in exercise 
compared to the other two control groups. 
Exercise behaviour. Exercise scores between treatment groups across time are 
illustrated in Figure 2 by METS and by average weekly minutes in Table 4. The analysis 
was by intention-to-treat and included all participants. Missing values were handled using 
last-observation-carried-forward methodology. A 3(group) by 2(time) repeated measures 
ANOVA for METS revealed a significant interaction effect, F(2, 105) = 21.48, p = .000, 
η2 = .30. As recommended by Thomas, Nelson, and Silverman (2005), visual inspection 
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of the interaction indicates that only participants in the PMT-present group reported 
increases in follow-up exercise behaviour (see Figure 2). 
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Table 2 
Demographic characteristics for the three treatment conditions 
Variable Experimental 
(n = 36) 
Attention control 
(n= 33) 
Non-contact control 
(n = 36) 
Statistic p-level 
Age (years) 28.00 (5.07) 
Range: 19-38 
26.39 (6.18) 
Range: 15-40 
27.31 (5.87) 
Range: 15-36 
F(2, 102) = .68 .51 
Weeks pregnant 24.94 (4.38) 
Range: 14-30 
24.27 (4.68) 
Range: 15-30 
22.61 (5.27) 
Range: 14-30 
F(2, 102) = 2.54 .11 
Pregnancy Status    χ2(2, N= 105) = .41 .82 
   First pregnancy 47.2% 54.5% 52.8%   
   Second or subsequent 52.8% 45.5% 47.2%   
Ethnicity    χ2(8, N= 105) = 7.66 .47 
   Caucasian   77.8% 75.8% 77.8%   
   Other  
   (African American, 
22.2% 24.2% 22.2%   
 107  
   Aboriginal, or Asian) 
Marital Status    χ2(2, N= 105) = 1.78 .41 
Married/common-law 86.1% 84.8% 75.0%   
   Single/separated 13.9% 15.2% 25.0%   
Annual Household Income    χ2(14, N= 105) = 8.78 .85 
   Under $25,000 16.7% 27.3% 16.7%   
   $25,000-$40,000 11.1% 9.1% 13.9%   
   $40,000-$60,000 13.9% 18.2% 16.7%   
   $60,000-$80,000 13.9% 24.2% 13.9%   
   $80,000-$100,000 16.7% 3.0% 11.1%   
   $100,000-$150,000 11.1% 3.0% 5.6%   
   Over $150,000 2.8% 3.0% 2.8%   
   Prefer not to answer 13.9% 12.1% 19.4%   
Employment Status    χ2(10, N= 105) = 7.24 .70 
   Employed full time 38.9% 36.4% 52.2%   
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   Employed part time 25.0% 24.2% 11.1%   
   Unemployed 8.3% 15.2% 13.9%   
   Stay at home mother 16.7% 15.2% 13.9%   
   Student 5.6% 3.0% 8.3%   
   Self-employed 5.6% 6.1% 0.0%   
Education level achieved    χ2(8, N= 105) = 13.38 .10 
   Graduate/professional degree 19.4% 6.1% 2.8%   
   Bachelors 11.1% 3.0% 16.7%   
   College or technical training 27.8% 48.5% 25.0%   
   Secondary school diploma 27.8% 30.3% 36.1%   
   Some secondary school 13.9% 12.1% 19.4%   
Baseline weekly activity score 22.89  
(SE = 2.30) 
22.61 
(SE = 3.88) 
21.81 
(SE = 2.42) 
F(2, 103) = .04 .96 
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Table 3 
Beliefs towards maternal-fetal disease and exercise and intentions between treatment conditions for PMT constructs 
 
Variables 
Experimental 
n = 36 
Attention 
Control 
n = 33 
Non-contact 
control 
n = 36 
 
F (2, 102) 
 
p 
Effect 
size 
(η2) 
Planned 
Comparisons 
Perceived 
vulnerability  
 
12.28 (4.63) 
 
11.81 (4.08) 
 
12.58 (5.01) 
 
.24 
 
.79 
 
.01 
Expt=AC & NC 
(η2=.00, p = 
.95) 
Perceived  
severity  
 
20.58 (5.96) 
 
15.70 (4.49) 
 
15.70 (4.49) 
 
6.41 
 
.002 
 
.11 
Expt>AC & NC 
(η2=.06, p = 
.01) 
Response  
efficacy  
 
24.00 (3.63) 
 
17.64 (5.01) 
 
18.94 (4.73) 
 
19.77 
 
.000 
 
.28 
Expt>AC & NC 
(η2=.27, p= 
.000) 
Self       Expt>AC & NC 
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efficacy  21.25 (4.06) 17.58 (4.96) 18.86 (4.34) 6.09 .003 .11 (η2=.09, p= 
.001) 
Goal  
Intentions 
 
16.67 (3.55) 
 
13.70 (3.67) 
 
14.61 (3.72) 
 
6.64 
 
.002 
 
.12 
Expt>AC & NC 
(η2=.11, p = 
.001) 
Implementation 
Intentions 
 
11.29 (3.41) 
 
10.36 (3.73) 
 
10.11 (3.21) 
 
1.13 
 
.33 
 
.02 
Expt=AC & NC 
(η2=.02, p = 
.14) 
Note. AC = Attention control group; Expt = PMT-present group; NC = non-contact control group; PMT = Protection Motivation 
Theory. 
 
 111  
Figure 2 
 
Weekly activity scores (means and standard error) between treatment groups across time 
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Table 4 
Number of minutes per week of mild, moderate and vigorous exercise at baseline and follow-up by treatment condition 
 
 
Experimental 
n = 36 
 Attention Control 
n = 33 
 Non-contact control 
n = 36 
Variables Baseline Follow-up  Baseline Follow-up  Baseline Follow-up 
Mild exercise 96.67  
(68.45) 
103.32 
(59.33) 
 77.45 
(76.13) 
75.45 
(72.37) 
 102.50 
(70.40) 
90.83 
(65.91) 
Moderate exercise 58.33 
(47.54) 
75.90 
(49.50) 
 66.37 
(57.00) 
64.54 
(52.56) 
 48.33 
(51.35) 
42.50 
(46.13) 
Vigorous exercise 11.67 
(25.13) 
13.33 
(26.30) 
 12.73 
(40.41) 
12.72 
(40.41) 
 11.67 
(22.99) 
12.50 
(23.10) 
Note. Standard deviation in parentheses. 
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Predictive utility of PMT 
Correlations between PMT variables, exercise goal intention, implementation 
intention and follow-up exercise behaviour. Correlations between PMT variables, goal 
intention, implementation intention, baseline exercise and follow-up exercise are 
presented in Table 5. If bivariate relations were found between the predictor variables and 
the criterion variable of interest they were then entered into a regression analysis to 
determine their uncorrelated contribution. 
 Predicting goal intention. According to PMT, PV, PS, RE and SE are expected 
to predict goal intention (Floyd, Prentice-Dunn, & Rogers, 2000; Milne, Sheeran, & 
Orbell, 2000). In the present study goal intention was related to PS, RE, and SE but not to 
PV. When these three constructs were entered together into a standard multiple 
regression they accounted for 51% of the variance in goal intention, F(3, 101) = 37.57, p 
= .000. An  examination of the beta coefficients showed that only RE and SE made 
significant and unique contributions: RE (β = .48, t = 5.86, p = .000); SE (β = .34, t = 
4.45, p = .000). 
Predicting implementation intention. Implementation intention was related to 
SE, RE, and goal intention. Given that implementation intention occurs after a goal 
intention has been formed (Gollwitzer, 1999), a hierarchical regression was conducted 
where goal intention was entered in the first block, followed by RE and SE in the second. 
Results indicated that goal intention was a significant predictor, accounting for 18.6% of 
the variance in implementation intention, F(1, 101) = 23.08, p < .000. The addition of RE 
and SE significantly increased the predictive utility of the model, explaining an additional 
7.0% of the variance in implementation intention, R2change = .07, F change (2, 99) = 
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4.66, p = .01. An examination of beta coefficients revealed that only SE made significant 
and unique contributions to implementation intention, (β = .27, t = 2.65, p = .009). 
Predicting exercise behaviour. Follow-up exercise was significantly correlated 
with RE, SE, goal intention and implementation intention. Consistent with theory, a 
hierarchical regression was conducted in which implementation intention was entered in 
the first block, goal intention in the second, and RE and SE in the third. Results showed 
that implementation intention alone accounted for 8.9% of the variance in follow-up 
exercise, F(1, 66) = 7.52, p = .008, and the addition of goal intention did not significantly 
increase the predictive utility of the model, R2change = .001, F change (1, 65) = .06, p = 
.81. Although the addition of RE and SE explained an additional 7.0% of the variance in 
follow-up exercise, the change showed only a trend effect, R2change = .07, F change (2, 
63) = 2.68, p = .08. An examination of beta coefficients revealed that only SE made a 
significant and unique contribution to follow-up exercise, β = .31, t = 2.17, p = .03, and 
implementation intention showed a trend effect, β = .23, t = 1.77, p = .08.
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Table 5 
 
Bivariate correlations between PMT variables, goal intention, implementation intention, baseline exercise, and follow-up exercise 
behaviour 
Variable 1 2 3 4 5 6 7 8 
1. PV -- .36** .03 -.44** -.15 -.07 -.20* -.18 
2. PS   -- .32** .01 .26** .03 -.21* -.19 
3. RE   -- .44** .66** .38** .11 .26* 
4. SE    -- .55** .43** .35** .42* 
5. Goal intention     -- .43** .14 .22* 
6. Imp. Intentions      -- .28** .32** 
7. Baseline exercise       -- .95** 
8. Follow-up exercise        -- 
*p< .05,**p < .01 (2-tailed). PMT = Protection Motivation Theory.
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Discussion 
The results of the present study support the view that factual information about 
maternal-fetal disease grounded in PMT is an effective source of exercise motivation.3 
Beyond this generalized conclusion, a number of specific issues warrant discussion.  
First with the exception of PV, the present intervention successfully manipulated 
all three remaining PMT constructs. Cohen (1988) recommended using the following 
values to interpret the strength of the effect .01 small, .06 medium and .14 large. Effect 
sizes using this criteria indicate that RE was most strongly influenced, followed by SE 
and PS. This finding is in line with the majority of PMT research (Floyd et al., 2000).The 
failure to manipulate participants’ perception of vulnerability (PV) is consistent with 
previous research indicating that changing perceptions of vulnerability remains a 
challenge for health promoters (Milne et al., 2000). Several possible explanations exist. 
First, while studies using bogus information have generally been more successful in 
changing threat beliefs (Courneya & Hellsten, 2001; Milne et al.), the present study 
presented only factual information. Given the relatively low prevalence of maternal-fetal 
disease, it is possible that women perceived their risk of developing one of these 
conditions as small. Second, PV has been criticized for asking participants to indicate 
their personal vulnerability without giving them the option to state that they are unaware 
of the threat (Weinstein, 1988).Third, most of the women completing the questionnaires 
were healthy and young, and an optimistic bias towards serious disease is common 
                                                 
3 Supporting our decision to exclude women who were 31 weeks or more pregnant, 
several differences were found when the data were re-analyzed using the full sample (N = 
208). In particular, the effects found for PS (η2 = .03), RE (η2 = .17), SE (η2 = .03), goal 
intention (η2 = .03), and exercise behaviour (η2 = .14) were substantially smaller; and 
goal intention and SE explained much less variance in implementation intention scores 
(19%). 
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among healthy young individuals (Weinstein). Furthermore, an independent samples t-
test revealed that irrespective of treatment condition, women who had experienced 
complications during a previous pregnancy scored significantly higher on PV as 
compared to women in their second or subsequent pregnancy who had not previously 
experienced complications (t(1, 98) = 4.21, p = .000). 
Second, with respect to intentions, goal intention was successfully manipulated, 
whereas implementation intention was not. The failure to manipulate implementation 
intention was unfortunate because it was the only intention construct to be significantly 
related to follow-up exercise behaviour. Perhaps an implementation effect would have 
been found if RE had shown an association with implementation intention. The large 
effect observed for RE suggests that this variable had the greatest potential to produce an 
implementation intention effect. There is little doubt that the goal intention effect found 
was a direct result of effectively conveying the protective benefits of exercise during 
pregnancy (i.e., RE). Alternatively, had the intervention succeeded in manipulating SE to 
the same extent as RE, it is likely that an effect would also have been observed for 
implementation intention since the two constructs were related. 
It is also possible that targeting SE in a different way would have led to a greater 
observed effect. Pregnant women face several unique barriers to exercise, which include 
physiological changes that make exercise more difficult, increased fatigue, and looking 
after other children (Symons Downs & Hausenblas, 2004). The intervention targeted SE 
by providing a list of structured activities that are safe and effective during pregnancy 
(i.e., brisk walking, stationary cycling, etc.) as well as setting basic exercise goals. 
Perhaps the message would have been more effective had it also provided practical 
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suggestions on incorporating more free-living physical activity into one’s lifestyle (i.e., 
park your car further away from the store, take the stairs rather than the elevator, etc.). A 
final plausible reason for why there was no implementation effect is that the PMT-present 
brochure failed to provide an opportunity for participants to form their own 
implementation intention plans which likely diluted the importance of this information. 
Formulating such plans is a highly individualized process and a key component of any 
implementation intention intervention (Koestner, Lekes, Powers, & Chicoine, 2002). 
Third, a very large treatment group by time interaction effect was found for 
exercise behaviour. An examination of the interaction shows that while both control 
groups slightly decreased their exercise levels between baseline and follow-up, the PMT 
group was the only one to increase their exercise behaviour (See Figure 2). The increase 
is consistent with other PMT and exercise research (Graham et al., 2006) while the 
decrease exhibited by both control groups is consistent with previous research examining 
women’s exercise patterns during pregnancy (Clissold, Hopkins, & Seddon, 1991; 
Poudevigne & O’Conner, 2006).  
Fourth, three of the four PMT constructs (PS, RE, SE) were significantly related 
with goal intention (see Table 5). A regression analysis showed that only the two coping 
appraisal variables (RE, SE) made unique contributions to goal intention scores, 
explaining 51% of the response variance. In accordance with meta-analytic findings on 
PMT, RE showed the strongest relationship with goal intention (Milne et al., 2000).  
Response efficacy also was the most strongly manipulated in the present study, which 
points to the real world applicability of the present intervention. 
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Fifth, SE was the only construct in our model to significantly predict 
implementation intention and follow-up exercise behaviour. These findings highlight the 
importance of this social cognitive construct (McAuley & Blissmer, 2000). The exercise 
behaviour findings are not in accordance with the Milne et al. (2000) PMT meta-analysis. 
They found that goal intention had the strongest, most robust and most consistent 
association to concurrent health behaviour 
Sixth, although goal intention accounted for 12% of the variance in 
implementation intention, it did not account for significant variance in follow-up exercise 
behaviour. One possible reason for this is the potential lack of scale correspondence 
between the two measures. Perhaps if goal intentions had been worded to capture the 
dose of the exercise (i.e., intensity,  frequency and duration) they may have correlated 
more strongly with our measure of exercise behaviour. Implementation intention, 
however, accounted for 12% of the variance in follow-up behaviour, indicating that goal 
intention likely influenced behaviour indirectly through its effect on implementation 
intention. According to a meta-analysis of studies dealing with intention implementation, 
Koestner et al. (2002) state that one of the main reasons for ineffective goal pursuit is the 
failure to develop specific action plans that specify how goals will be accomplished. The 
failure of goal intention to act as a significant predictor of follow-up behaviour in the 
present study indicates that only participants who formed concrete implementation 
intentions actually followed through with behaviour. Our findings underscore 
Gollwitzer’s (1999) notion that implementation intention helps bridge the goal intention – 
behaviour (i.e., exercise) gap.  
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While the present study is the first to examine the effectiveness of a persuasive 
message grounded in PMT on pregnant women’s exercise behaviour, there are several 
limitations that should be acknowledged. One limitation is our failure to successfully 
manipulate PS. This is problematic, as all components of the PMT framework need to be 
manipulated to adequately test the effectiveness of the model. In addition, the present 
results can only be generalized to white, middle class women who are between 14 and 30 
weeks pregnant. In addition, the absence of a pre-test belief assessment period prevented 
conclusions to be drawn about actual change in the PMT and intention constructs. 
Finally, the measures used to assess baseline and follow-up exercise behaviour were all 
self-report and retrospective. Despite the widespread use of such measures, some have 
suggested (Wareham & Rennie, 1998) that researchers make more of an effort to use 
objective measures (e.g., accelerometers) to strengthen conclusions about the 
effectiveness of interventions in changing (improving) exercise behaviour. 
There are several avenues of research that stem from the present findings. For 
instance, according to Estabrooks and Gyurcsik (2003), maintaining an exercise program 
requires progression through three phases: 1) motivation and intention to exercise; 2) 
successful initiation, and 3) successful maintenance. By assessing only beliefs, intentions, 
and exercise behaviour one week post-intervention, the present study only addressed the 
first two steps. Although previous work suggests that it is unlikely the increased exercise 
behaviour would have continued much beyond one to two weeks post-treatment (Graham 
et al., 2006), there is evidence that supplementing a PMT intervention with 
implementation intentions strengthens the behavioural outcome significantly (Milne, 
Orbell, & Sheeran, 2002). As mentioned earlier the present study highlighted the 
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importance of forming implementation intentions (or action plans), but was not designed 
to deliver an engaging action planning intervention (Ziegelmann, Lippke, & Schwarzer, 
2006). Future studies should, therefore, explore how such an intervention might augment 
a PMT-only intervention to maintain exercise in pregnant women. Another 
recommendation is to tailor the messages so that they correspond with the individual’s 
style of processing health-relevant information (Salovey & Williams-Piehota, 2004). The 
premise here is that matched messages will be more effective in promoting behaviour 
change than mismatched messages.  
The current findings have implications for both research and practice. First, it 
should be mentioned that the majority of successful PMT interventions have used non-
factual information which was manipulated into high and low conditions. The limited 
real-world applicability of these studies has fostered criticism of PMT as a potentially 
unsuccessful method of bringing about cognitive change through health education (Milne 
et al., 2000). For this reason, it is important to highlight the need for more ecologically 
valid studies using PMT as a theoretical framework. The results of the present study are 
encouraging in this regard and lend support to the idea that PMT may, despite past 
criticism, be a successful method of bringing about positive cognitive and behavioural 
change through the use of balanced and factual health information. Second, the present 
study suggests that brochures are an effective medium for conveying information about 
health and exercise to pregnant women. Compared to other mediums such as DVDs, 
brochures possess several advantages; they are cost-effective, easily reproduced, can be 
read while one is waiting for an appointment, and can be made readily available in a 
variety of settings including doctor’s offices.  
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Conclusion 
In conclusion, this is the first study to support the view that presenting pregnant 
women with factual information about the role of exercise in the prevention of maternal-
fetal disease may be an effective source of exercise motivation. However, more studies 
are needed to confirm whether such an intervention can lead to long-lasting behaviour 
change. 
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Chapter 3: Using a combined Protection Motivation Theory and Health Action Process 
Approach intervention to promote exercise during pregnancy (study 2) 
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Introduction 
Exercise is associated with numerous benefits across the lifespan including a 
reduced risk of cardiovascular disease, diabetes, cancer, hypertension, obesity, 
depression, and osteoporosis (cf., Warburton et al., 2006). During pregnancy, regular 
exercise improves or maintains cardiovascular fitness, helps manage pregnancy-related 
musculoskeletal issues, improves sleep, positively impacts mental health, as well as 
reduces the risk of two serious maternal-fetal conditions: gestational diabetes and pre-
eclampsia (Lewis et al., 2008; Pivarnik et al., 2006). Given these benefits, Canadian 
guidelines recommend that all healthy pregnant women exercise for 30 minutes at a 
moderate intensity on 3-4 days of the week (Davies et al., 2003). Despite these 
recommendations, fewer than 30% of pregnant women are sufficiently active (Gaston & 
Cramp, 2011), highlighting the need for more research aimed at understanding the factors 
associated with exercise initiation and maintenance during pregnancy. 
Protection motivation theory (PMT; Rogers, 1975) represents a useful social 
cognitive model of individuals’ motivation to engage in protective behaviours. Numerous 
studies have successfully used PMT to predict and understand a variety of health-related 
behaviours (cf. Milne et al., 2000). According to PMT, four factors combine to predict an 
individual’s intention to engage in a particular behaviour: perceived severity of a threat 
(e.g., negative health consequences of inactivity), perceived vulnerability to the threat, 
perceived efficacy of the preventive behaviour (response efficacy; e.g., the effectiveness 
of exercise in improving health), and perceived self-efficacy, or confidence in one’s 
ability to perform the recommended behaviour (e.g., confidence in engaging in sufficient 
amounts of exercise to reap health benefits). Intention then serves as the precursor to 
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behaviour.  
Given the protective benefits of exercise during pregnancy (e.g., reduced risk of 
gestational diabetes and pre-eclampsia), it is not surprising that an intervention grounded 
in PMT has been demonstrated to be effective in manipulating pregnant women’s 
exercise intention and bringing about initial behaviour change (Gaston & Prapavessis, 
2009).Using a print-based intervention, Gaston and Prapavessis randomly assigned 
pregnant women into one of three conditions: PMT, attention control, and non-contact 
control. PMT variables, goal intention, action planning, and follow up behaviour at 1-
week post-intervention were assessed. Results indicated that women who were assigned 
to the PMT-present group reported significantly greater exercise goal intention as well as 
behaviour at follow-up. Even though implementation intention (i.e., action planning) did 
not differ significantly between groups, regression analyses revealed that this variable 
was an important predictor of follow-up behaviour. 
Despite their promising results, the authors identify two major limitations: a) their 
failure to deliver an engaging action planning intervention which may have manipulated 
this variable and b) their short term and self-report behaviour outcome measure. These 
are legitimate concerns given the relationship which emerged between action planning 
and behaviour coupled with evidence that PMT, not unlike numerous other theories, fails 
to account for behaviour change as successfully as it accounts for intention change (cf. 
Milne et al., 2000; Webb & Sheeran, 2006).  For example, in a meta-analysis of 
experimental tests of the relationship between intention and behaviour, Webb and 
Sheeran showed that a medium-to-large change in intention (d = 0.66) led to only a 
small-to-medium change in behaviour (d = 0.36). These results highlight the existence of 
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an ‘intention-behaviour gap’ and the fact that changing complex behaviours such as 
physical inactivity requires more than simply the formation of good intentions 
(Schwarzer, 2008).  
One model which has shown promise in recent behaviour change research, 
however, is the Health Action Process Approach (HAPA; Schwarzer, 1992, 2008). 
According to the HAPA model, successful behaviour change involves both a pre-
intentional motivational phase in which intention is formed and a post-intentional 
volitional phase in which intention is translated into action. To this end, the HAPA 
attempts to bridge the afore-alluded-to ‘intention-behaviour gap’ with an individualized 
and engaging action and coping planning component. ‘Action planning’ stems from 
Gollwitzer’s (1999) seminal work on implementation intentions and involves identifying 
how, when, where, with whom, and for how long one will exercise (Sniehotta et al., 
2006). According to Gollwitzer, implementation intentions, or action plans, link goal-
directed behaviours such as exercise to specified environmental stimuli in order to elicit 
the desired responses automatically. In a meta-analysis of 94 studies, Gollwitzer & 
Sheeran (2006) demonstrated that implementation intentions had a positive medium-to-
large effect (d = +.65) on goal achievement in a variety of domains  (e.g., consumer 
goals, academic goals, environmental goals, health goals, etc.). Furthermore, Gollwitzer 
postulates that in addition to forming implementation intentions, individuals who pre-
decide ‘how to best escape…unwanted influences on behaviour’ (p.494) will be able to 
act on their intentions even in the face of barriers. This anticipation of barriers and 
formulation of coping strategies is referred to as ‘coping planning’ and is assumed to 
enhance the effects of action planning on behaviour change (Scholz et al., 2007).  
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Attempts have been made to integrate volitional strategies (i.e., action and coping 
planning) with motivational strategies based on other social cognitive behaviour change 
models (e.g., Milne et al., 2002; Prestwich, Lawton, & Conner, 2003). A core argument 
for theory integration is that a greater understanding can be gained through the joint use 
of complementary theory than through the use of a single model approach (Brawley, 
1993; Maddux, 1993). Although previous research has demonstrated that a combined 
PMT and action planning (Milne et al., 2002) or action and coping planning intervention 
(Zhang & Cooke, 2011) can lead to greater increases in self-reported exercise among 
undergraduate students compared to a PMT-only intervention, the interplay between 
motivational and volitional strategies for exercise has never been explored among 
pregnant women.  
Using a 3-group randomized control trial design, the purpose of this study was to 
examine whether combining a PMT-based motivational intervention with an action 
planning or action and coping planning volitional intervention based on HAPA can 
enhance exercise behaviour change among pregnant women compared to a PMT-based 
intervention alone. The three groups were: 1) PMT-only (i.e., PMT-based intervention 
alone); 2) action planning (i.e., PMT-based intervention plus action planning); and 3) 
combined planning (PMT-based intervention plus action and coping planning).  The 
present study design was chosen for its ability to isolate and evaluate individual 
intervention components in order to enhance our understanding of the mechanisms of 
change associated with exercise behaviour in this population.  According to Michie et al. 
(2008) and Abraham and Michie (2008), understanding which particular techniques or 
combinations of techniques enhance behaviour change intervention effectiveness is 
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crucial for successful replication and adoption. In line with these recommendations, the 
present study design will enable specific conclusions to be drawn regarding the unique 
role that action planning and action-and-coping-planning play – or do not play – when it 
comes to exercise behaviour change among pregnant women.   
Successful leisure-time exercise behaviour change was the main outcome of 
interest and it was hypothesized that: a) participants in all three groups will demonstrate 
an increase in objectively measured 30-minute bouts and self-reported leisure time 
exercise behaviour from baseline to 1-week post-intervention, b) at 4-weeks post-
intervention, participants in both planning groups will demonstrate significantly higher 
exercise levels compared to those in the PMT-only group, and participants in the 
combined planning group will also demonstrate significantly higher exercise levels 
compared to those in the action-planning-only group. These hypotheses were based on 
the following rationale. First, previous research has demonstrated that PMT alone can 
serve as an effective intervention strategy for short-term exercise behaviour change, but 
is unlikely to lead to sustained behaviour past 1- or 2-weeks post-intervention (Gaston & 
Prapavessis, 2009; Graham et al., 2006). Second, in accordance with previous research, 
we anticipated that the addition of action planning would enhance exercise behaviour 
change compared to a PMT-only intervention alone (Prestwich et al., 2003; Milne et al., 
2002; Zhang & Cooke, 2011). Furthermore, the expectation that the addition of coping 
planning would be more effective than action planning alone is in line with previous 
research demonstrating that action and coping planning can lead to higher levels of 
exercise among cardiac rehabilitation patients compared to action planning alone 
(Sniehotta et al., 2006). 
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Method 
Participants 
The final sample consisted of sixty pregnant women from Ontario, Canada, who 
were recruited between May 2010 and April 2011. Participants were recruited through a 
posting on an online Ontario-based parenting newsgroup (n = 36), an article in a weekly 
community newspaper (n = 6), or a midwifery clinic which agreed to pass out recruitment 
materials (n = 18).  Women were verbally told that they were eligible to participate 
provided they were between 13 and 31 weeks pregnant, participated in fewer than three 
weekly exercise sessions, and had not been advised by their doctor to avoid exercise. 
Women in the first trimester of pregnancy were excluded based on recommendations that 
inactive women wait until the second trimester before starting an exercise program 
(Davies et al., 2003), and the upper cut-point of 31 weeks was chosen to ensure that 
women completed the study prior to their delivery date. Seventy-one women contacted 
the primary investigator and 11 were ineligible due to being in the first trimester or past 
31 weeks or already meeting exercise guidelines. All relevant demographic 
characteristics are presented by group in Table 6. 
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Table 6 
Demographic characteristics for the three treatment conditions 
Variable CO 
(n = 20) 
AP 
(n= 21) 
AP&CP 
 (n = 19) 
Statistic p-
level
Age in years (SD) 31.75 
(4.68) 
29.10 
(4.75) 
31.21 
(4.50) 
F(2, 57) = 1.87 .16 
BMI 28.50 
(4.01) 
26.49 
(4.53) 
28.39 
(5.98) 
F(2, 57) = 1.09 .34 
Weeks pregnant (SD) 21.20 
(5.50) 
22.62 
(5.20) 
23.29 
(5.19) 
F(2, 57) = .80 .46 
Pregnancy Status      
   First pregnancy 35.0% 42.9% 42.1% χ2(2, N= 60) = .32 .85 
   Second or subsequent 65.0% 57.1% 57.9%   
Ethnicity      
   Caucasian   90.0% 90.5% 89.5% χ2(6, N= 60) = 3.01 .81 
   Other (African American, 
   Aboriginal, or Asian) 
10.0% 9.5% 10.5%   
Marital Status      
   Married/common-law 100.0% 100.0% 100.0%   
   Single/separated 0.0% 0.0% 0.0%   
Annual Household Income      
   Under $25,000 10.0% 4.8% 0.0% χ2(12, N= 60) = 
18.79  
.09 
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   $25,000-$40,000 15.0% 14.3% 10.5%   
   $40,000-$60,000 10.0% 23.8% 15.8%   
   $60,000-$80,000 20.0% 0.0% 47.4%   
   $80,000-$100,000 15.0% 14.3% 10.5%   
   $100,000-$150,000 15.0% 33.3% 15.8%   
   Prefer not to answer 15.0% 9.5% 10.5%   
Employment Status      
   Employed Full time 35.0% 28.6% 47.4% χ2(8, N= 60) = 
11.01 
.20 
   Employed Part time 20.0% 33.3% 0.0%   
   Stay at home mother 45.0% 28.6% 47.4%   
   Other (Student/self-
employed) 
0.0% 9.6% 5.3%   
Education level achieved      
   Graduate degree 5.0% 23.8% 10.5% χ2(8, N= 60) = 
10.68 
.22 
   Bachelors 25.0% 38.1% 42.1%   
   College/technical training 60.0% 23.8% 26.3%   
   Secondary school diploma 10.0% 14.3% 15.8%   
Baseline exercise      
   30min bouts of MVPA .20 (.41) .29 (.56) .58 (.77) F(2, 57) = 2.17 .12 
Raw activity counts     
(x1000) 
614.54 
(191.05) 
696.95 
(295.63) 
687.15 
(226.81) 
F(2, 57) = .69 .51 
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Weekly self-report    activity 
score 
9.55 
(6.25) 
8.33 
(6.46) 
8.32 
(7.02) 
F(2, 57) = .23 .79 
Note. Standard deviation presented in parentheses; AP = action-planning group; AP&CP 
= action-and-coping-planning group; BMI = body mass index [weight(kg)/height(m)2]; 
CO = attention-control group; MVPA = moderate-vigorous physical activity. 
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The a priori sample size calculation took into account the large effect size (η2 = 
.30) obtained by Gaston and Prapavessis (2009) and the medium-large effect size (η2 = 
.11) obtained by Zhang and Cooke (2011) in their studies combining PMT and action and 
coping planning. Based on these results, approximately 20 participants were needed per 
group for a between-group design with an α level of .05 and a power of .80 (Cohen, 
1992).  
Intervention 
 Depending upon group assignment (see Procedure section and Figure 3 for design 
overview), participants received two or more of the following intervention components. 
The information which follows is in line with intervention reporting guidelines such as 
those recommended by Davidson et al. (2003) and the CONSORT statement (Moher et 
al., 2001).   
PMT material (25 min). Microsoft® PowerPoint software (Microsoft Office, 
2007) was used to create an intervention slide show entitled Exercise during pregnancy 
(Appendix G). The slide show aimed to educate women about the benefits of exercise 
during pregnancy, outline the Canadian guidelines for exercise during pregnancy, provide 
safe and effective exercise suggestions and discuss safety considerations. A slide show 
was chosen for several reasons, including cost efficiency (i.e., did not require the printing 
of materials or handouts), and the ability to present a standardized intervention to all 
participants. Based on previous work (Gaston & Prapavessis, 2009), the intervention 
incorporated the four major PMT constructs and was factual and supported by academic 
references (Davies et al., 2003; Lewis et al., 2008; Pivarnik et al., 2006). ‘Perceived 
vulnerability’ was addressed by providing incidence rates for conditions such as 
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gestational diabetes and pre-eclampsia, and ‘perceived severity’ involved a description of 
symptoms and possible consequences. ‘Response efficacy’ was targeted by providing 
information regarding the role of exercise in reducing the risk of maternal-fetal disease, 
and ‘self efficacy’ was addressed by outlining current Canadian guidelines for exercise 
during pregnancy (Davies et al., 2003) and describing the numerous ways in which they 
could be met (e.g., walking, swimming, aquafit, and low impact aerobics). Safety 
considerations (e.g., maintain adequate nutrition, avoid exercise in hot or humid weather) 
and reasons to stop exercise (e.g., excessive shortness of breath, vaginal bleeding) were 
also addressed.  
Attention-control material (20  min). Twelve attention-control slides were 
created featuring information on diet and pregnancy from Canada’s Food Guide (Health 
Canada, 2007). The slides outlined basic information about the importance of proper 
nutrition during pregnancy and the four food groups (6 slides, 10 minutes), as well as 
strategies for increasing fruit and vegetable intake (e.g., keeping a bowl of fresh fruit 
readily available; 6 slides, 10 minutes; Appendix H). 
Action planning intervention (10 min). Participants in both the action planning 
and combined planning groups received a planning sheet (Appendix I & Appendix J) and 
were asked to form five action plans specifying when, where, how, with whom, and for 
how long they would exercise over the course of the next week. 
Coping planning intervention (20 min). In addition to receiving the action 
planning intervention described above (10 minutes), participants in the combined 
planning group were also asked to anticipate potential barriers and identify ways that they 
could be overcome (10 minutes). (Appendix J).  
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 The primary investigator conducted the action and combined planning 
interventions in a non-interfering manner by providing brief instructions and then 
remaining available to answer any questions. The planning intervention was modeled 
after previous work (Sniehotta et al. 2006).  
Measures 
 PMT, goal intention, action planning, and coping planning. All relevant scale 
details are provided in Table 7. For PMT variables, principal factor analyses using an 
oblique rotation produced a 4 factor solution, with all 16 of the items grouped into 4 
coherent and interpretable factors: PS (4 items), PV (4 items), RE (4 items), and SE (4 
items). Selection criteria was as follows; a) an eigen value greater than one, b) factor item 
loadings greater than 0.425 on the primary factor, and c) factor item loadings less that 
0.265 on the other factors. The four factors accounted for 65.76% of the total response 
variance. 
 Exercise. Objective (accelerometer) and self-reported exercise was measured for 
three distinct 7-day periods: baseline (Time 1), immediately following the intervention 
(Time 2) and 4 weeks post-intervention (Time 3).  All pertinent accelerometer data 
collection and analytical procedures are described in Table 8 and participant wear 
statistics are described in Table 9.  The raw data were analyzed using custom software 
KineSoft version 3.3.62 (KineSoft, Saskatchewan, Canada) to produce a series of 
standardized outcome variables similar to the procedures outlined by Esliger et al. (2005). 
First, leisure time exercise (i.e., purposeful bouts of exercise) was examined by applying 
cut-points and identifying the number of 30-minute bouts of moderate-vigorous physical 
activity (MVPA). To count as a bout, 30 consecutive minutes of observations had to 
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exceed the moderate intensity cut-point (with a maximum of five observations allowed to 
fall below the cut-point). Second, total counts per week (which includes all recorded 
movement) were used to examine changes in overall activity levels. The self-report 
measure (see Table 7) was used to generate a total weekly activity score for each 
participant using the following formula: (light x 3) + (moderate x 5) + (vigorous x 9). 
Institutional ethics approval (#16217E) was obtained prior to the start of recruitment.  
Procedure 
After providing informed consent (Appendix K), participants were equipped with 
an accelerometer and instructed not to change their behavior during the baseline 
assessment period (Time 1). Written and verbal instructions were provided (see Table 7). 
Participants kept the monitor for the duration of the study and then returned it either in 
person or by mail in a prepaid return envelope. Accelerometer wear statistics for all 
participants are provided in Table 8. 
Twenty-four participants lived within driving distance of the investigator and 
these intervention sessions were conducted in person. The remaining 36 participants 
received the same intervention via phone and an online presentation website 
(www.zoho.com). To ensure equal numbers of local and remote participants in all 
conditions, two computer-generated random numbers lists were created by the lead 
investigator using an online research randomization program (Urbaniak & Plous, 2008). 
Upon completion of their 7-day baseline assessment, participants were randomly 
assigned to one of three experimental groups: PMT-only (PMT + attention-control), 
action planning (PMT + action planning), or combined planning (PMT + action-and-
coping-planning) (see Figure 3).  
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The one-on-one intervention session lasted approximately 45 minutes and was 
delivered by the principal investigator to ensure standardization between participants. 
During the first 25 minutes, the investigator used a predetermined script to guide all 
participants through the PMT intervention material described earlier.  The remaining 20 
minutes differed between experimental groups: participants in the PMT-only group 
viewed 12 additional attention-control slides (20 min), participants in the action planning 
group viewed 6 additional attention-control slides (10 min) plus took part in the action 
planning intervention (10 min) previously described, and participants in the combined 
planning group participated in both the action planning and coping planning intervention 
(20 min). All groups received equal contact time.  
At the end of the session, participants completed Questionnaire 1 (demographics, 
self-report baseline exercise, PMT variables, goal intention, action planning, and coping 
planning; Appendix L). As a manipulation check participants in both planning groups 
were required to describe their action (and, if applicable, coping) plans. All 
questionnaires were completed online via a survey website (SurveyMonkey.com, Palo 
Alto, California, USA). Participants then wore the accelerometer for a second 7 day 
period (Time 2) before completing Questionnaire 2 (self-reported exercise; Appendix M). 
Participants were then given a start date 3 weeks later when they would be required to 
start wearing the accelerometer for their final 7-day assessment period (Time 3). Four 
days prior to the start of their final week, participants in all three groups were contacted 
by email and reminded of their start date. As planning is an ongoing process, participants 
in both planning groups were reminded (through a single sentence in the aforementioned 
email) to formulate another set of action plans at this time while participants in the 
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combined planning group were also reminded to formulate another set of coping plans. 
Participants in both planning groups completed the plans on their own, ensuring that all 
three groups received equal contact time at this point. Seven days later, all participants 
completed Questionnaire 3 (self-report exercise behavior; Appendix N). Participants were 
then debriefed and given a final opportunity to re-consent (Appendix K). The conduct of 
the trial followed the ethical principles of research outlined in the Declaration of Helsinki 
(World Medical Association, 2008) and the World Health Organization’s (WHO) 
Handbook for Good Clinical Research Practice (WHO, 2005).  
Data Analysis 
All analyses were conducted using SPSS 17 for Windows. All analyses were by 
intention-to-treat and included all participants. Missing values at Time 3 (n = 4) were 
replaced with baseline scores. One-way ANOVA and chi-square procedures were used to 
ensure that there were no systematic differences between groups on demographic 
characteristics or baseline exercise. Independent t-tests and chi-square procedures were 
used to ensure that demographic characteristics and baseline and outcome variables (i.e., 
exercise scores at Time 3) were equivalent between local and remote participants. One-
way ANOVA followed by post-hoc tests (Tukey’s procedure) was used to ensure that all 
groups assimilated the motivational intervention (i.e., PMT, goal intention) equally and 
that the action and combined planning groups assimilated their respective volitional 
intervention components. Finally, separate 3 (group) by 3 (time) repeated measures 
ANOVAs were conducted for each of the three exercise measures: self-report, objectively 
measured 30-minute bouts of MVPA, and overall raw accelerometer counts. Significant 
interactions were followed by one-way ANOVAs with Tukey’s procedure at Time 3.  
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Figure 3 
Flow diagram of design and overall procedure 
 
 Note. AC = attention control; AP&CP = action-and-coping-planning group; AP = action-
planning group; CO = attention-control group; PA = physical activity (i.e., exercise); 
PMT = Protection motivation theory.
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Table 7 
Description of scales and psychometric properties. 
Variable Sample items and Scale No. items 
and alpha 
Source 
PMT “It is likely that I will develop health problems at some point during my 
pregnancy” (PV; 4 items); “I feel that if I were to develop health problems, it 
would seriously affect me for the rest of my pregnancy” (PS; 4 items); “I feel 
that the evidence linking physical exercise to health problem reduction is very 
strong” (RE; 4 items); and “If I wanted to I could easily do the types and 
amount of physical exercise necessary to reduce my risk of developing health 
problems during my pregnancy” (SE;4 items); Scale: 1 (strongly disagree) to 
7 (strongly agree) 
16; α = 
.70 to .85 
Gaston & 
Prapavessis, 2009 
Goal 
intention 
“Do you plan to start an exercise program over the course of the following 
week to reduce your risk of health problems during pregnancy?”  Scale: 1 
(definitely not) to 7 (definitely) 
3; α = .85 Gaston & 
Prapavessis 
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Action and 
coping 
planning 
“I already have concrete plans (when/where/how/how often/with whom)  to 
exercise over the course of the following week” (action Planning); “I already 
have concrete plans regarding what to do if something intervenes in the next 
week” (coping planning); Scale: 1 (not at all true) to 4 (exactly true)     
5; α = .95 Sniehotta, 
Schwarzer, 
Scholz, & Schuz  
2005 
Exercise “Over the last 7 days, how many times did you do the following kinds of 
exercise for more than 30 minutes during your free-time 
(light/moderate/vigorous)” 
3; N/A Godin & 
Shepherd, 1985 
Note. PMT = Protection Motivation Theory; PS = perceived severity; PV = perceived vulnerability; RE = response efficacy; SE = self-
efficacy. 
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Table 8. Accelerometry data collection and analytical procedures. 
General Information  
   Device and manufacturer Actical® (Mini Mitter Respironics, Inc., Bend, OR) 
   Accelerometer type Multidirectional, piezoelectric, with digital integration 
   Communication interface USB to serial port adaptor 
   Predeployment 
calibration  
Yes 
   Validated for use in 
adults 
Yes (Heil, 2006) 
Setup information  
   Epoch 1 min 
   Location worn Left hip at mid clavicular line (via adjustable nylon belt) 
   Requested days of wear Three 7-day periods (21 days total) 
   Wear instructions During all waking hours (except for bathing) 
Analytical decisions  
   Nonwear time 60 consecutive zeros (Colley et al., 2011) 
   Valid day criteria 10 h of wear (Colley et al., 2011) 
   Valid file At least 4 of 7 d (Colley et al., 2011) 
   Cut-point references In the absence of pregnancy-specific Actical cut-points, 
manufacturer (Heil, 2006) cut-points corresponding to the 
following MET-values were used†:  
 -Light intensity (< 3.0 METs) 
 -Moderate intensity (3.0 to < 6.0 METs) 
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 -Vigorous intensity (≥ 6.0 METs) 
† These MET-values are in line with exercise intensity recommendations for pregnant 
women (Chasan-Taber et al., 2007). 
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Table 9. Accelerometer wear statistics by group 
Variable PMT AP AP&CP 
Time 1 (Baseline)    
Sample outfitted with accelerometer (n) 20 21 19 
   Failed to initialize/collect 0 0 0 
   Spurious occurrences (raw counts) 0 0 0 
   Not enough wear time 0 0 0 
Viable sample with 4 or more valid days 20 (100%) 21 (100%) 19 (100%) 
Average daily wear minutes (SD) 821 (65) 807 (68) 828 (74) 
Time 2 (1 week post-intervention)    
Sample outfitted with accelerometer (n) 20 21 19 
   Failed to initialize/collect 0 0 0 
   Spurious occurrences (raw counts) 0 0 1 
Viable sample with 4 or more valid days 20 (100%) 21 (100%) 19 (100%) 
Average daily wear minutes (SD) 826 (67) 818 (78) 837 (68) 
Time 3 (4 weeks post-intervention)    
Sample outfitted with accelerometer (n) 18 19 19 
   Failed to initialize/collect 0 0 0 
   Spurious occurrences (raw counts) 0 1 0 
Viable sample with 4 or more valid days 18 (100%) 19 (100%) 19 (100%) 
Average daily wear minutes (SD) 801 (48) 818 (87) 832 (58) 
Note. AP = action-planning group; AP&CP = action-and-coping-planning group; PMT = 
PMT-only group; SD = standard deviation. 
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Results 
Group equivalency 
No significant differences emerged (all ps > .05), indicating that there were no 
systematic differences between groups with respect to demographic variables or baseline 
exercise (Table 6). Due to these results, it was deemed unnecessary to use demographic 
variables as covariates in the subsequent analyses. 
Fidelity check  
Intervention delivery. No significant group differences (all ps > .05) emerged 
between local and remote participants, confirming that no systematic differences existed 
based on intervention delivery style.  
 PMT and goal intention. The three treatment groups did not differ significantly 
on PS, PV, RE, SE or goal intention, indicating that the PMT-based motivational 
intervention component was assimilated equally regardless of group assignment (Table 
10).    
 Action and coping planning. As expected, significant group differences emerged 
for action planning and coping planning. Post-hoc analyses revealed that both the action 
planning and combined planning groups reported significantly higher action planning 
compared to the PMT-only group, and that participants in the combined planning group 
reported significantly higher coping planning compared those in the PMT-only group 
(Table 10). 
Intervention effects  
Exercise Behaviour. Exercise scores by group and time are illustrated in Figure 4 
and provided in Table 11. Significant interactions were obtained for objectively measured 
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30-minute bouts of MVPA, F(2, 112) = 4.34, p = .003, η2 = .13, and self-reported 
exercise, F(2, 112) = 4.55, p = .001, η2 = .15. All participants demonstrated higher levels 
of exercise at Time 2 compared to Time 1. Although all groups decreased their exercise 
level from Time 2 to Time 3, post-hoc analyses (one-way ANOVAs with Tukey’s 
procedure for Time 3 scores) revealed that for both exercise measures, participants in the 
two planning groups remained significantly more active at Time 3 compared to those in 
the PMT-only group. For MVPA bouts only, the difference between participants in the 
action planning and those in the combined planning group approached significance (p = 
.08), with participants in the combined planning group engaging in higher levels of 
exercise compared to those in the action planning group. No significant interaction effect 
emerged for total counts, F(2, 112) = 1.47, p = .22, η2 = .05. 
   
Table 10 
PMT beliefs, goal intention, action planning, and coping planning scores and statistics between treatment groups 
 
Variables 
CO 
n = 20 
AP 
n = 21 
AP&CP 
n = 19 
F (2, 102) p 
Effect 
size (η2) 
Posthoc 
Perceived 
vulnerability  
 
2.78 (1.26) 
 
2.75 (.97) 
 
3.16 (1.01) 
 
.86 
 
.43 
 
.03 
 
Perceived  
severity  
 
4.90 (1.35) 
 
5.51 (1.05) 
 
4.68 (1.41) 
 
2.30 
 
.11 
 
.08 
 
Response  
efficacy  
 
6.48 (.48) 
 
6.29 (.59) 
 
6.42 (.46) 
 
.64 
 
.53 
 
.02 
 
Self 
efficacy  
 
5.18 (1.16) 
 
5.13 (.98) 
 
5.27 (.90) 
 
.11 
 
.90 
 
.00 
 
Goal  
Intentions 
 
5.75 (1.30) 
 
6.10 (.86) 
 
5.88 (.78) 
 
.62 
 
.54 
 
.02 
 
Action Planning 2.76 (.97) 3.69 (.47) 3.78 (.32) 15.12 .000 .35 
AP > CO 
AP&CP > CO 
Coping Planning 2.34 (.86) 2.86 (.71) 3.25 (.57) 7.85 .001 .22 
AP&CP > CO 
AP&CP = AP 
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Note. AP = action-planning group; AP&CP = action-and-coping-planning group; CO = attention-control group. Each construct is 
reported as an average score calculated by summing the items and then dividing by the total number of items.
   
Figure 4 
Mean and standard error scores between treatment groups across time for self-report 
and objective exercise measures 
 
Note. MVPA = moderate-vigorous physical activity. 
 
 
   
Table 11 
Intervention effects on objectively measured 30-minute exercise bouts, self-report exercise, and overall activity levels 
 
Variables 
 CO 
n = 20 
AP 
n = 21 
AP&CP 
n = 19 
Wilks’ 
Lambda
F (4, 
112) 
p 
Effect 
size (η2) 
Posthoc 
Analyses 
No. of 30-minute 
bouts of MVPA 
(SD) 
Time 1 
Time 2 
Time 3 
.20 (.41) 
2.60 (1.96) 
1.00 (1.49) 
.29 (.56) 
3.19 (1.86) 
2.48 (1.63) 
.57 (.76) 
4.11 (1.79) 
3.63 (1.86) 
 
.75 
 
4.34 
 
.003 
 
.13 
AP > PMT 
AP&CP > PMT
AP = AP&CP 
Overall activity in  
raw Actical counts 
(x1000) (SD) 
Time 1 
Time 2 
Time 3 
614.53 (191.05) 
886.12 (301.93) 
689.68 (271.41) 
696.95 (295.63)
971.32 (341.98)
795.77 (318.50)
687.15 (226.80) 
1066.18 (405.87) 
928.71 (293.57) 
 
.90 
 
1.47 
 
.22 
 
.05 
 
Weekly self-report 
activity score (SD) 
Time 1 
Time 2 
Time 3 
9.55 (6.25) 
24.20 (11.87) 
14.60 (9.95) 
8.33 (6.46) 
28.86 (15.36) 
22.29 (10.07) 
8.31 (7.02) 
26.68 (16.49) 
27.74 (9.90) 
 
.73 
 
4.55 
 
.001 
 
.15 
AP > PMT 
AP&CP > PMT
AP = AP&CP 
Note. AP = action planning group; AP&CP = combined planning group; METS = metabolic equivalent of task; MVPA = moderate-
vigorous physical activity; CO = attention-control group; SD = standard deviation.
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Discussion 
The results of the present study support our hypothesis and the view that 
augmenting a motivational intervention based on Protection Motivation Theory with 
volitional HAPA based action planning or action and coping planning intervention 
components can enhance exercise behavior change among pregnant women. Beyond this 
generalized conclusion, several theoretical and methodological issues warrant discussion. 
The results of this study support the benefits of a theoretically-integrated 
approach and the need for interventions to address both the pre-intentional motivational 
and the post-intentional volitional phases of behavior change. The failure of the PMT-
only group to maintain increased exercise levels by Time 3 indicates that the PMT-based 
intervention alone was not sufficient to bring about behavior change extending to 4 
weeks post-intervention. However, the success that this group demonstrated at Time 2 
supports the utility of the model in influencing initial exercise behavior. It is also 
important to note that goal intention was not affected by the action or coping planning 
components. This observation is in line with meta-analytic findings (Webb & Sheeran, 
2008). Since strong goal intentions are viewed as essential precursors of effective action 
and coping plans and successful behavior change even in the HAPA model, the 
importance of the PMT component of the intervention should not be underestimated.  
An examination of Figure 2 demonstrates that although activity scores did 
somewhat decrease from Time 2 to Time 3 even for participants in the two planning 
groups, this decrease was clearly attenuated by the addition of the planning component of 
the intervention. In addition, it should not be overlooked that exercise becomes 
increasingly more difficult as pregnancy progresses. For this reason, a slight drop in both 
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intensity and duration over the course of 4 weeks is likely to be expected even among the 
most motivated of exercisers.   
It is possible that in addition to linking behavior to situational cues (Gollwitzer, 
1999), part of the success of the volitional intervention component can be attributed to 
the fact that by formulating their own exercise plans, participants in the planning groups 
acted as active agents of change. Rather than treating participants merely as recipients of 
information, some have suggested that successful behavior change requires that 
participants collaborate both on the establishment of target outcomes as well as the 
processes employed to reach these outcomes (Rejeski et al., 2000).  
            The present results beg the question: Is action and coping planning superior to 
action planning alone?  Unlike previous research (Sniehotta et al., 2006), there were no 
significant differences between the two planning groups even though a weak effect 
approaching significance did emerge in favor of the combined planning group for MVPA 
bouts only. In contrast to action planning, which can be easily defined and quickly 
learned, effective coping planning relies on the correct anticipation of personal risk 
situations (e.g., barriers, temptations, distractions) and requires at least some prior 
experience (Sniehotta et al., 2005). For this reason, coping planning is presumed to be 
less useful for predicting actual behavior in the beginning of a behavior change process 
compared to during the course of action (Sniehotta et al., 2005). This may be particular 
relevant to pregnancy and at least partly explain the present findings. For example, 
pregnant women face ongoing physiological and emotional changes which can make the 
advance anticipation of barriers tricky even for more experienced exercisers.  
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 With respect to overall activity (measured through raw activity counts), scores 
were in the expected direction and followed the overall visual pattern demonstrated by 
the other two measures in Figure 2 even in the absence of statistically significant group 
differences. This finding is encouraging, particularly in light of recent concerns that 
individuals may have an activity set-point which causes them to compensate for leisure 
time exercise by reducing their spontaneous free-living activity (Wilkin, 2011). The fact 
that no significant time by group interaction emerged for this measure is not surprising. 
The participants in the present study wore the accelerometer for more than 13 hours per 
day and an additional three to four 30 minute bouts of MVPA represent only a small 
percentage of total weekly activity. 
To the best of our knowledge this study represents the first objectively-measured 
exercise intervention for pregnant women. Despite the widespread use of self-report 
measures, some have suggested that exercise interventionists make more of an effort to 
use objective measures (e.g., accelerometers) (Wareham & Rennie, 1998). While these 
are valid recommendations, the similarity between our participants’ self-report and 
objectively-measured leisure time exercise supports the validity and usefulness of the 
GLTEQ (Godin & Shephard, 1985) in this population. Although self-report measures 
may be adequate for measuring leisure time exercise, accelerometry should remain the 
tool of choice for researchers whenever feasibility permits and particularly when free-
living physical activity or total energy expenditure is of interest.  
There are numerous strengths to this work, such as an experimental design, a 
theoretically integrated intervention approach which permitted the examination of unique 
intervention components, and excellent participant compliance to objectively measured 
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exercise behavior over a substantial follow-up period. Despite these strengths and 
promising findings, several limitations should be acknowledged. One limitation is self-
selection bias due to our recruitment method. In addition, these results can only be 
generalized to women who are white, married, and well educated. Future studies should 
also consider the inclusion of a true control group in order to examine whether action and 
coping planning mediate the intention-behavior gap. Finally, the investigator delivering 
the intervention was not blinded to group assignment. Although attempts were made to 
standardize intervention delivery (i.e., through the use of a predetermined script and 
email contact), the possibility of bias cannot be ruled out.    
Several practical and research implications stem from these findings. From a 
practical standpoint, more cost-efficient intervention delivery methods need to be 
explored if such a program is to have large-scale applicability. For example, PMT-based 
information on exercise during pregnancy could be incorporated into standard prenatal 
classes or delivered via a print-based intervention (e.g., Gaston & Prapavessis, 2009) and 
action planning (or combine planning) sheets could be provided in the form a workbook. 
Finally, as the use of mobile devices becomes increasingly widespread, researchers 
should explore the role that this technology can play in the delivery of effective exercise 
interventions. A recent review, for example, found considerable support for mobile health 
(mHealth) interventions for a variety of health behaviors (Fjeldsoe et al., 2009). Two key 
features that emerged were participant interactivity and content tailoring – medium 
characteristics which could easily facilitate an action and coping planning intervention. 
From a research perspective, future studies should delve deeper into the processes 
of change associated with action and coping planning as they pertain to pregnancy. 
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According to Zanna and Fazio (1982), for example, new concepts tend to progress 
through three distinct phases. First, is there an effect? Second, when and under what 
conditions does the effect occur? Finally, how does the effect occur? While the present 
research addressed the first question and provided compelling evidence for the added 
benefit of action planning, future research could explore the optimal conditions under 
which this effect occurs (e.g., does action plan quality influence success?) as well as the 
mechanisms of change associated with these benefits (e.g., how important are situational 
cues for action planning to be successful?). In addition, more research is needed before 
conclusions can be drawn regarding the usefulness of coping planning during pregnancy.  
In addition, researchers should further explore the use of accelerometry during 
pregnancy and conduct validation studies to develop appropriate intensity cut-points for 
this population. Although Actical cut-points have been established for the general 
population (Colley et al., 2011), pregnancy is a unique period during which women are 
advised to monitor their heart rate and maintain levels of intensity which do not cause 
them to become out of breath (Davies et al., 2003). For these reasons, it is unlikely that 
general adult guidelines are appropriate for a pregnant population. Previous research has 
established alternate cut-points for other special populations, including obese individuals 
(Hooker et al., 2011) and children (Puyau et al., 2002).  
In conclusion, this is the first study to demonstrate that augmenting a PMT-based 
motivational exercise intervention with a HAPA based action planning or action and 
coping planning intervention can enhance exercise behavior change among pregnant 
women.  
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Introduction 
Research has consistently demonstrated that exercise during pregnancy is associated 
with numerous physical health benefits for both the mother and her unborn child 
(American College of Sports Medicine, 2007). For example, exercise can help manage 
pregnancy-related musculoskeletal issues, improve sleep, prevent excessive weight gain, 
shorten labor and reduce the need for obstetric interventions (American College of Sports 
Medicine; Wang & Apgar, 1998). In addition, prenatal exercise has been associated with 
a significantly reduced risk of two serious and potentially fatal conditions: gestational 
diabetes and pre-eclampsia (Lewis et al., 2008). Given these benefits, Canadian 
guidelines recommend that in the absence of contraindications, pregnant women should 
exercise for 30 minutes at a moderate intensity on 4 days of the week (Davies, Wolfe, 
Mottola, & MacKinnon, 2003; Mottola, 2011). Despite these recommendations, 
approximately 60% of pregnant women are inactive (Poudevigne & O’Connor, 2006).  
With respect to psychological health, postpartum mood disorders have been 
recognized for more than a century (Poudevigne & O’Connor, 2006). Recently, 
investigators have turned their attention to the prevalence and consequences of mood 
disturbances during pregnancy. As a result, several interesting findings have emerged, 
including evidence that there is actually a higher rate of depression, anxiety, and fatigue 
during pregnancy than following pregnancy (Poudevigne & O’Connor). In a study of 
over 14 000 pregnant women, for example, Evans et al. (2001) found that depressive 
symptoms were higher at 18 and 32 weeks of pregnancy than at 8 weeks and 8 months 
postpartum. Similarly, in a study of 1558 pregnant women, Josefsson et al. (2001) 
reported that depression scores during pregnancy were higher than at 6 months 
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postpartum. Furthermore, we now know that negative affective states represent a 
significant health challenge for a substantial proportion of pregnant women. Field et al. 
(2003), for example, found that at 30 weeks, the prevalence of anxiety and depression 
was 16.8% and 18.7%, respectively and another study found that approximately 25% of 
pregnant women reported elevated levels of depressive symptomatology, while 10% of 
these women met diagnostic criteria for clinical depression during pregnancy (Gotlib et 
al., 1989).  
Mood disturbances such as depression and anxiety during pregnancy are cause for 
concern for several reasons. First, approximately half of all cases of postpartum 
depression originate during pregnancy (Gotlib, Whiffen, Mount, Milne, & Cordy, 1989), 
indicating that untreated mood disturbances during pregnancy can become precursors to 
postpartum mood disorders. Second, several complications have been associated with 
depressed mood and anxiety during pregnancy. These include insufficient weight gain, 
underutilization of prenatal care, increased substance use, premature birth, small for 
gestational age babies, decreased Apgar scores, and reduced intention to breastfeed (Insaf 
et al., 2011; Marcus, 2009). 
While fatigue has not received as much research attention as depression and 
anxiety, there is still strong evidence suggesting that pregnant women experience 
significantly greater fatigue compared to similar non-pregnant women (Behrenze & 
Monga, 1999). Furthermore, between 90.0% and 96.5% of women report experiencing at 
least occasional fatigue during their pregnancy, and up to 53.1% of women experience 
frequent fatigue (Chou, Lin, Cooney, Walker, & Riggs, 2004; Reeves, Potempa, & Gallo, 
1991). Despite the fact that it is a common and often accepted experience of pregnancy, 
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fatigue has been shown to significantly hinder a woman’s ability to maintain both 
personal and social activities (Reeves et al.), disturb sleep, negatively impact physical 
and mental health, and increase the risk of caesarean delivery (Fairbrother, Hutton, Stoll, 
Hall, & Kluka, 2008).   
According to Poudevigne and O’Connor (2006), several factors can contribute to 
the development of fatigue, including changes in energy requirements associated with 
fetal growth, weight gain, hormonal changes, and the increased energy cost associated 
with movement. Furthermore, individual characteristics such as age, diet, child care, 
work, alcohol consumption, smoking, and pre-pregnancy exercise level can also alter the 
onset of fatigue (Poudevigne & O’Connor). While there is a consensus for the 
development of fatigue during pregnancy, results are mixed with regards to how fatigue 
evolves over the course of pregnancy. While some have indicated that the highest levels 
of fatigue occurred during the first trimester (Lee & Zaffke, 1999; Zib, Lim, & Walters, 
1999), others have found that fatigue tended to increase as pregnancy progressed (Elek, 
Hudson & Fleck, 1997; Pugh & Milligan, 1995).  
No doubt, psychological well-being lies on a continuum, and few individuals can 
completely escape the normal highs and lows or occasional mood fluctuation. Taken 
together, however, the existing body of evidence has shown that even without exhibiting 
clinical mood disorders, pregnant women tend to report more negative mood than similar 
non-pregnant individuals. In a review of exercise during pregnancy and its relationship to 
psychological health, Poudevigne and O’Connor (2006) reported that the majority of 
studies revealed a moderate to large effect size for the magnitude associated with mood 
disturbances during pregnancy. This finding highlights the importance of continuing to 
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explore safe ways of improving psychological well-being during pregnancy, and exercise 
represents one possible approach. 
Exercise and mood during pregnancy 
To the best of our knowledge, eight studies have quantified the relationship 
between exercise and mood among healthy pregnant women with varying results. 
Comparisons were drawn either with sedentary pregnant women or non-pregnant women 
and there was considerable variability among the studies with regards to how exercise 
and mood were assessed. Using an observational design, Wallace, Boyer, Dan et al. 
(1986) found that pregnant women who participated in aerobic exercise reported 
significantly lower fatigue compared to those who did not participate in aerobic exercise. 
In a study of psychological well-being and body image during pregnancy, Goodwin, 
Astbury, and McMeeken (2000) found that in comparison to the no-exercise group, the 
exercise group had lower anxiety symptoms using the General Health Questionnaire. 
Loprinzi, Fizgerald and Cardinal (2012) examined the association between objectively 
measured exercise and depression symptoms using data from the National Health and 
Nutrition Examination Survey. Depression was assessed using the Patient Health 
Questionnaire-9. More than 19% of participants experienced some depression symptoms 
and compared to their counterparts without depressive symptoms, they were less 
physically active. Williams, Reilly, and Campbell (1988) et al used the Mood Adjective 
Check List to compare pregnant and non-pregnant exercising women. Although pregnant 
women reported increased fatigue and confusion across time, there were no statistically 
significant effects or interactions and correlations between mood and exercise were not 
reported. 
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Two single session intervention studies and one observational study used the 
Profile of Mood States (POMS) to assess mood. Polman, Kaiseler, and Borkoles (2006) 
evaluated the effect of a single exercise session on mood among pregnant women. 
Participants completed the POMS scale immediate before and after the class. Compared 
to participants who participated in a parent craft class, those who took part in an aquafit 
or studio exercise class demonstrated significant pre-post improvements in mood. 
Unfortunately, participants were not randomized to a condition and those in the exercise 
classes were significantly more active overall. Using a similar design, Koltyn (1994) 
reported that compared to participants who attended an information session, those who 
took part in an exercise session demonstrated significant pre-post improvements in mood 
and reduced anxiety. Using an observational study design, Poudevigne and O’Connor 
(2005) assessed exercise levels and mood once monthly from 12 to 36 weeks in 12 
pregnant and 12 non-pregnant matched controls.  Participants’ exercise and mood both 
remained relatively stable across the study and the small mood changes which did occur 
were not correlated with exercise in either group.  
DaCosta et al. (2003) examined the relationship between leisure-time exercise and 
depressed mood (Lubin depression adjective checklist), anxiety (STAI) and stress 
(Pregnancy Experiences Questionnaire and Hassles Scale) during each trimester of 
pregnancy. Women were classified as ‘exercisers’ if they had engaged in at least some 
form of moderate-intensity exercise over the previous trimester, irrespective of 
frequency. Compared to non-exercisers, exercisers reported significantly lower anxiety in 
each trimester and significantly lower depressed mood, pregnancy specific stress, and 
lower values on the Hassles Scale during the first and second trimesters.  
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Finally, only one known study examined the effects of a longer-term exercise 
intervention on depressive symptoms. Koniak-Griffin (1994) found that pregnant 
adolescents (n = 58) living in a residential maternity home (Age range 14-20) who 
participated in a 6-week aerobic exercise program reported a significant decrease in 
depressive symptoms (using the 20-item Center for Epidemiological Studies Depression 
Scale) and a significant increase in total self-esteem over time. Although this study 
provides preliminary evidence of the potential for exercise to improve mood over time, 
several limitations highlight the need for further research. These include the narrow range 
of psychological variables assessed, the failure to use an objective measure of exercise, 
the level of exercise did not match current guidelines (the exercise group participated in 
only 2 sessions per week), and the fact that the population studied was young, single, and 
likely experiencing heightened psychological distress. 
Purpose 
With these limitations in mind, the purpose of the present study was to examine 
whether four weeks of exercise participation could improve psychological well-being in 
previously inactive pregnant women. We hypothesized that women who were meeting 
Canadian guidelines for exercise during pregnancy (≥ 4 bouts/week) at 4 weeks post-
intervention would report significantly decreased overall mood disturbance, depression, 
fatigue, anger, tension, confusion, and anxiety, as well as significantly increased vigor.  
Method 
Design 
This study represents the secondary analysis of a randomized control trial whose 
primary aim was to evaluate whether a psychological-based intervention could positively 
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change exercise behaviour (study 2). The design, measures, intervention procedure and 
material, and findings for the trial can be found elsewhere (Gaston & Prapavessis, 
submitted, study 2). The conduct of the trial followed the ethical principles of research 
outlined in the Declaration of Helsinki (World Medical Association, 2008) and the World 
Health Organization’s Handbook for Good Clinical Research Practice (WHO, 2005).  
Participants 
The final sample consisted of sixty pregnant women from Ontario, Canada. 
Women were eligible to participate provided they did not have any contraindications to 
exercise, participated in fewer than 2 weekly exercise sessions, and were between 13 and 
31 weeks pregnant.  Women in the first trimester of pregnancy were excluded based on 
the fact that some women may be hesitant to begin an exercise program during the first 
trimester when miscarriage is more likely to occur. Given the duration of the study (6 
weeks), the upper cut-point of 31 weeks was chosen to ensure that participants could 
complete the study before getting too close to their anticipated delivery date. Eligibility 
was ensured by telling women that in order to participate they must meet the above 
criteria. All relevant demographic characteristics are presented by objectively-measured 
exercise status in Table 12. 
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Table 12 
 Demographic characteristics by objectively-measured exercise status 
Variable Not meeting 
recommendations 
(<4 bouts/week) 
n = 43 
Meeting 
recommendations
(≥ 4 bouts/week)
n = 17 
Statistic p-
level 
Age in years (SD) 31.14 (4.72) 
Range: 22-42 
29.41 (4.62) 
Range: 21-38 
t (df = 58) = 
1.72 
.20 
BMI 28.50 (4.01) 
Range: 18.87-
42.55 
26.49 (4.53) 
Range: 19.96-
34.45 
t(df = 58)  = 
1.05 
.30 
Weeks pregnant (SD) 21.20 (5.50) 
Range: 14-31 
22.62 (5.20) 
Range: 14-31 
t(df = 58) = .29 .77 
Pregnancy Status     
   First pregnancy 32.6% 58.8% χ2(1, N= 60) = 
3.50 
.06 
   Second or subsequent 67.4% 41.2%   
Ethnicity     
   Caucasian   88.4% 94.1% χ2(3, N= 60) = 
4.55 
.21 
   Other  
   (African American, 
   Aboriginal, or Asian) 
11.6% 5.9%   
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Marital Status     
   Married/common-law 100.0% 100.0%   
   Single/separated 0.0% 0.0%   
Annual Household 
Income 
    
   Under $25,000 4.7% 5.9% χ2(6, N= 60) = 
3.16  
.79 
   $25,000-$40,000 14.0% 0.0%   
   $40,000-$60,000 16.3% 17.6%   
   $60,000-$80,000 20.9% 23.5%   
   $80,000-$100,000 14.0% 11.8%   
   $100,000-$150,000 18.6% 29.4%   
   Prefer not to answer 11.6% 11.8%   
Employment Status     
   Employed Full time 34.9% 41.2% χ2(4, N= 60) = 
1.56 
.82 
   Employed Part time 20.9% 11.8%   
   Stay at home mother 39.5% 41.2%   
   Student 2.3% 5.9%   
   Self-employed 2.3% 0.0%   
Education level achieved     
   Graduate/professional 
degree 
14.0% 11.8% χ2(4, N= 60) = 
7.64 
.11 
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   Bachelors 32.6% 41.2%   
   College or technical 
training 
44.2% 17.6%   
   Secondary school 
diploma 
7.0% 29.4%   
   Some secondary school 2.3% 0.0%   
Baseline exercise     
   Objective exercise bouts 
(≥30min, moderate to 
vigorous intensity) 
   (SD) 
.20 (.41) .29 (.56) t(df = 58) = 
1.17 
.25 
   Self-reported exercise 
activity score (SD) 
9.55 
(6.25) 
8.33 
(6.46) 
t(df = 58) = .42 .68 
Note. BMI = body mass index [weight(kg)/height(m)2]; METS = metabolic equivalent of 
task; MVPA = moderate-vigorous physical activity; SD = standard deviation. 
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Mood measures 
Mood.  Mood was assessed using the Profile of Mood States – short form 
(POMS-SF; Shacham, 1983). The POMS-SF measures 6 distinct mood states: depression, 
anger, tension, confusion, fatigue, and vigor. The short form of the POMS was selected in 
order to reduce participant burden, and several studies have demonstrated that this 37-
item questionnaire has excellent reliability, validity, and factor structure (Baker et al., 
2002, Curran, Andrykowski, & Studts, 1995, Shachan, 1983). Items were written in 
reference to how participants feel in general, and were rated on a 5-point scale ranging 
from 1 = ‘never or rarely true’ to 5 = ‘very often or always true’. A mean score was 
created for each subscale by summing individual items and dividing by the number of 
items. A total mood disturbance (TMD) score was calculated by adding the six affective 
states (with vigor negatively weighted). Reliability for all subscales was adequate (α = 
.69 - .86 at baseline and α = .80 - .90 at follow-up). 
Trait anxiety. Trait anxiety was measured using the 20-item trait version of the 
State-Trait Anxiety Inventory (STAI-T; Spielberger, Gorsuch, Lushene, Vagg, & 
Jacobs, 1983). The STAI-T is a self-report scale which has been used extensively as a 
clinical and research instrument. Items are rated on a 4-point scale ranging from 1 = 
‘almost never’ to 4 = ‘almost always’ and some questions refer to the absence of anxiety 
and are reverse scored. The scale measures the general tendency to be anxious and 
sample items include: ‘I worry too much over something that really doesn’t matter’ and ‘I 
am content; I am a steady person’. Mean scores were calculated by summing the items 
and dividing by the total number of items and a higher score is indicative of higher 
anxiety. The scale has been shown to have good construct and concurrent validity 
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(Spielberger, 1989). Reliability coefficients for the present study were adequate (α = .86 
at baseline and α = .88 at follow-up).  
Behavioural outcome measures 
Objectively measured exercise. Objective exercise was measured using the 
Actical® accelerometer (Mini Mitter Respironics, Inc., Bend, OR), a small, lightweight, 
and water-resistant monitor with a data storage capacity of 44 days when using 1-min 
recording intervals (epochs). The Actical® is an “omni-directional” tri-axial 
accelerometer that senses motion in all directions by detecting low frequency (0.5 to 3.2 
Hz) G-forces (0.05 to 2.0 Hz) which are common to human movement, and has been 
validated to measure exercise in adults (Heil, 2006). All data are blind to participants 
while the device is being worn. Accelerometer data were collected with 1-minute epochs, 
and monitors were calibrated by the manufacturer prior to the beginning of the study. 
Accelerometer data used for this analysis were obtained from each participant for two 
distinct 7-day periods: baseline and follow-up (the seven-day period beginning four 
weeks after the intervention). 
Accelerometer data analysis.  A day was defined as valid if it had 10 or more 
hours of monitor wear time, and 4 or more valid days for each time period were required 
for analyses (Colley et al., 2011; Troiano et al., 2007). Wear time was obtained by 
subtracting nonwear time from 24 hours, and nonwear time was defined as 60 or more 
consecutive minutes of zero counts. Spurious counts (raw count value > 20,000) were 
flagged, assessed, and set to zero if determined to be invalid.  
The raw data were analyzed using custom software KineSoft version 3.3.62 
(KineSoft, Saskatchewan, Canada) according to the procedures outlined by Esliger et al. 
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(2005) and Esliger and Tremblay (2007). The main variable of interest was 30-minute 
bouts of moderate-vigorous physical activity (MVPA). This variable was selected in 
order to examine adherence to Canadian recommendations for exercise during pregnancy 
(moderate bouts lasting 30 or more minutes on 4 days of the week). Cut-points were 
applied which classified the data according to level of intensity – light, moderate, or 
vigorous. To count as a bout of MVPA, 30 consecutive minutes of observations had to 
exceed the moderate intensity cut-point. A maximum of five observations falling below 
the cut-point during that period were allowed (i.e., 25 out of 30 minutes had to be above 
the cut-point). As no validation studies have been conducted to determine appropriate 
intensity cut-points for pregnant women, the cut-points used were in accordance with 
Actical® manufacturer recommendations (Heil, 2006). Intensity level cut-points 
corresponded to the following metabolic equivalent of task (MET) and activity energy 
expenditure (AEE) values: Light intensity (< 3.0 METs; AEE < 0.0310 kcals/min/kg), 
moderate intensity (3.0 to < 6.0 METs; AEE > 0.0310 and < 0.0832 kcal/min/kg), and 
vigorous intensity (≥ 6.0 METs; AEE ≥ 0.0832 kcal/min/kg) (Heil, 2006). These MET-
values are in line with exercise intensity recommendations for pregnant women (Chasan-
Taber et al., 2007). Participants were characterized as ‘meeting guidelines’ if they 
accumulated a minimum of 4 bouts of MVPA during the 7-day follow-up assessment 
period.  
Self-reported exercise. The Godin Leisure-Time Exercise Questionnaire 
(GLTEQ; Godin & Shephard, 1985), was used to assess self-report exercise at baseline 
and for the 7-day period beginning 4 weeks after the intervention (follow-up).  Subjects 
were asked to indicate how many times they engaged in strenuous, moderate and mild 
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exercise over the course of the last 7 days for at least 30 minutes continuously. Thirty 
minutes was chosen as the minimum exercise session length based on Canadian 
guidelines for exercise during pregnancy (Davies et al., 2003; Mottola, 2011). A total 
weekly activity score can be computed using the GLTEQ by multiplying reported 
frequencies of strenuous, moderate, and mild activities by their corresponding metabolic 
equivalent of task (MET) values (i.e., nine, five and three, respectively). These products 
are then summed using the following formula: (9 x strenuous) + (5 x moderate) + (3 x 
mild). In order to be classified as meeting recommendations, participants required a 
minimum activity score of 20 (i.e., at least 4 weekly sessions of moderate-intensity 
activity; Davies et al.).  
Procedure 
Following ethics approval (#16217E) from the host institution, a three-pronged 
recruitment strategy was undertaken which involved the collaboration of one mid-wifery 
clinic, an article in a weekly community newspaper, and a posting on an online Ontario-
based parenting newsgroup. Between June 2010 and May 2011, a total of 71 women 
initiated contact with the primary investigator either by telephone or email to indicate 
their interest in the study. Of these 71 potential participants, 11 were ineligible due to 
already meeting exercise guidelines or being in the first trimester or past 31 weeks. This 
resulted in a final sample size of 60 women, of whom 18, 6, and 36 were recruited 
through the midwifery clinic, the newspaper article, or the online newsgroup, 
respectively. 
After receiving a letter of information and providing informed consent, 
participants were equipped with an accelerometer for their 7-day baseline assessment. 
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Participants were informed about the purpose of this assessment and instructed not to 
change their behaviour during this period. They were also instructed that for each 
assessment period, the accelerometer was to be worn during waking hours for 7 days on 
an elastic belt which was positioned snugly over their left hip at the iliac crest. Written 
and verbal instructions were provided and participants were asked to remove the monitor 
for sleeping and bathing. Participants kept the monitor for the duration of the study (6 
weeks) and then returned it either in person or by mail in a prepaid return envelope. 
Accelerometer wear statistics for all participants by objectively-measured exercise status 
are provided in Table 13. 
Upon completion of their 7-day baseline monitoring period, participants 
completed the following baseline measures: demographic variables, self-report exercise, 
POMS-SF and STAI-T. All questionnaires were completed online via a survey website 
(www.surveymonkey.com). Four days prior to the start of their final week (4 weeks after 
the intervention), all participants were contacted by email and reminded of their start 
date. At the end of the 7-day follow-up period, participants were contacted by email and 
given instructions on returning the monitor as well as asked to login and complete the 
final questionnaire which assessed self-report exercise behaviour over the preceding 7 
days, as well as follow-up POMS-SF, and STAI-T. Upon completion, participants were 
debriefed and given a final opportunity to re-consent. The overall design of the study can 
be seen in Figure 5.  
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Figure 5 
Flow diagram of design and overall procedure 
 
Note. POMS-SF = Profile of mood states; STAI-T = state-trait anxiety inventory – Trait 
version 
 184  
Results 
All analyses were conducted using SPSS 17 for Windows. Because objective 
methods have been recommended as a means of increasing the reliability of exercise 
measurements (Wareham & Rennie, 1998), baseline group equivalency and 
accelerometer wear statistics are presented only by objectively-measured group status 
(meeting vs. not meeting guidelines).  
Fidelity check 
As a fidelity check of the exercise classification system used in the present study a 
2 (i.e., meeting vs. not meeting exercise guidelines) by 2 (time: baseline, follow-up) 
repeated measures ANOVA was computed for objective (see Table 14) and subjective 
measured exercise (see Table 15).  For both measures of exercise a significant interaction 
effect was found indicating that those who were meeting exercise guidelines had higher 
exercise scores than those who were not meeting guidelines (Table 14 and 15).     
Group equivalency 
One-way ANOVA and chi-square procedures were used to ensure that there were 
no systematic differences between groups on demographic characteristics or baseline 
exercise. As can be seen from Table 12 all results were non-significant. In addition, 
independent group t-tests confirmed that groups did not differ significantly on any 
POMS-SF subscale (ps = 0.29 – 0.97) or on trait anxiety (p = 0.64) at baseline. Taken 
together, these data indicate that it was unnecessary to use the demographic, exercise, 
and/or mood variables as covariates in the subsequent analyses. 
Treatment of data and statistical analysis  
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All analyses were by intention-to-treat and included all participants. Missing 
values at follow-up (n = 4) were replaced with baseline scores. Two (group: meeting vs. 
not meeting guidelines) by 2 (time: baseline, follow-up) repeated measures ANOVAs 
were computed for POMS-SF and STAI-T variables. These analyses were conducted for 
each of the two measures of exercise classification: objectively measured 30-minute 
bouts of MVPA (see Table 14) and self-report (see Table 15). 
Group differences 
Mood. Based on objectively measured exercise classifications, significant 
interaction effects were found for five out of the six mood subscales and TMD (Table 
14). Specifically, participants who were meeting guidelines at follow-up (≥ 4 bouts of 
MVPA/week) reported significantly reduced depression, tension, anger, and fatigue and 
significantly increased vigor (all ps < .05) compared to those who were not meeting 
guidelines (< 4 bouts of MVPA/week). When participants were grouped based on self-
report exercise, four of the six subscales and TMD showed significant interaction effects 
in the expected direction from baseline to follow-up (Table 15). 
Trait anxiety. Significant interaction effects were found for trait anxiety for both 
objectively-measured and self-report exercise classifications (Table 14 and 15). 
Specifically, participants who were meeting guidelines at follow-up reported significantly 
lower overall anxiety compared to baseline whereas their less active counterparts did not 
experience any significant changes in anxiety across the same time period.  
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Table 13 
Accelerometer wear statistics by objectively-measured exercise status 
 
 
 
Variable 
Not meeting 
recommendations 
(<4 bouts/week) 
n = 43 
Meeting 
recommendations
(≥ 4 bouts/week) 
n = 17 
Baseline   
   Failed to initialize/collect 0 0 
   Spurious occurrences 0 0 
   Not enough wear time 0 0 
Viable sample with 4 or more valid days 43 (100%) 17 (100%) 
   Seven valid days 21 (48.8%) 6 (35.3%) 
   Six valid days 9 (20.9%) 8 (47.1) 
   Five valid days 8 (18.6%) 2 (11.8%) 
   Four valid days 5 (11.6%) 1 (5.9%) 
Average daily wear minutes (SD) 823 (69) 808 (67) 
Follow-up   
   Failed to initialize/collect 0 0 
   Spurious occurrences  0 0 
   Not enough wear time 0 0 
   Participant Dropout 4 0 
Viable sample with 4 or more valid days  39 (100%) 17 (100%) 
   Seven valid days 17 (43.6%) 8 (47.1%) 
   Six valid days 12 (30.8%) 7 (41.2%) 
   Five valid days 8 (20.5%) 2 (11.8%) 
   Four valid days 2 (5.1%) 0 (0.0%) 
Average daily wear minutes (SD) 822 (72) 807 (44) 
Note. SD = Standard deviation.
 187  
Table 14  
Repeated-measures ANOVA results and POMS-SF and STAI-T scores by objectively-measured exercise status 
 
 
Not meeting recommendations 
(<4 bouts/week) 
n = 43 
Meeting recommendations 
(≥ 4 bouts/week) 
n = 17 
    
 
Variables 
Baseline 
Mean (SD) 
Follow-up 
Mean (SD) 
Baseline 
Mean (SD) 
Follow-up 
Mean (SD) 
Wilks’ 
Lambda 
F (1, 58) p 
Effect size 
(η2) 
POMS-SF         
     TMD 8.52 (2.67) 8.46 (2.85) 8.71 (2.60) 6.50 (2.02) .81 13.89 .000 .19 
     Depression  1.55 (.48) 1.62 (.53) 1.71 (.58) 1.39 (.38) .87 8.78 .004 .13 
     Vigor  2.72 (.63) 2.65 (.62) 2.73 (.75) 3.23 (.56) .81 13.26 .001 .19 
     Tension 2.24 (.69) 2.22 (.76) 2.31 (.63) 1.98 (.52) .92 5.08 .028 .08 
     Anger 1.98 (.63) 1.91 (.67) 1.92 (.62) 1.58 (.49) .92 4.81 .032 .08 
     Confusion 2.16 (.58) 2.10 (.68) 2.31 (.71) 2.14 (.77) .99 .40 .531 .00 
     Fatigue 3.30 (.89) 3.26 (.84) 3.18 (.75) 2.62 (.45) .89 6.67 .012 .10 
STAI-T 1.88 (.36) 1.89 (.40) 1.93 (.46) 1.68 (.35) .88 8.15 .006 .12 
Physical Activity – 0.28 (.50) 1.37 (1.27) 0.47 (.72) 4.82 (.88) .42 80.31 .000 .58 
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Bouts of MVPA 
Note. MVPA = moderate-vigorous physical activity; POMS-SF = Profile of Mood States – short form; SD = standard deviation; 
STAI-T = State-Trait Anxiety Inventory – Trait version; TMD = Total Mood Disturbance. 
 189  
Table 15 
Repeated-measures ANOVA results and POMS-SF and STAI-T scores by self-reported exercise status 
 
 
Not meeting recommendations 
(Weekly activity score <20 ) 
n = 24 
Meeting recommendations 
(Weekly activity score ≥ 20) 
n = 36 
    
 
Variables 
Baseline 
Mean (SD) 
Follow-up 
Mean (SD) 
Baseline 
Mean (SD) 
Follow-up 
Mean (SD) 
Wilks’ 
Lambda 
F (1, 58) p 
Effect size 
(η2) 
POMS-SF          
     Total 8.55 (2.86) 9.05 (3.30) 8.59 (2.50) 7.14 (2.07) .81 13.23 .001 .19 
     Depression  1.53 (.49) 1.65 (.55) 1.65 (.52) 1.49 (.45) .92 5.27 .025 .08 
     Vigor  2.67 (.62) 2.52 (.66) 2.75 (.69) 3.01 (.58) .89 7.18 .010 .11 
     Tension 2.24 (.75) 2.27 (.89) 2.28 (.61) 2.08 (.54) .95 3.15 .081 .05 
     Anger 1.92 (.66) 1.96 (.75) 2.00 (.60) 1.73 (.54) .88 7.98 .006 .12 
     Confusion 2.16 (.65) 2.18 (.75) 2.23 (.59) 2.07 (.67) .97 1.62 .208 .03 
     Fatigue 3.38 (1.03) 3.51 (.95) 3.18 (.71) 2.70 (.52) .87 8.35 .005 .13 
STAI-T 1.88 (.39) 1.94 (.46) 1.91 (.40) 1.75 (.33) .89 7.00 .010 .11 
Weekly leisure 7.50 (6.16) 10.75 (6.07) 9.56 (6.67) 28.58 (7.47) .55 46.79 .000 .45 
 190  
activity score 
Note. POMS-SF = Profile of Mood States – short form; SD = standard deviation; STAI-T = State Trait Anxiety Inventory – Trait 
version. 
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Discussion 
The results of the present study support the view that just four weeks of exercise 
participation can lead to improved psychological well-being among previously inactive 
pregnant women. Beyond this generalized conclusion, several issues warrant more 
detailed commentary. 
First, although significant improvements emerged for five out of the six POMS-
SF subscales, there was no significant effect for confusion. The failure of exercise to 
reduce confusion is not only unfortunate, but also inconsistent with the bulk of previous 
work examining the psychological benefits of exercise using the POMS-SF. According to 
Biddle, Fox, and Boutcher (2000) for example, meta-analytic work has shown that 
aerobic exercise has a small-to-moderate positive effect on confusion in non-pregnant 
samples. Furthermore, an examination of baseline scores for confusion reveals that 
participants reported feeling confused more often than they felt angry or depressed, but 
less often than they felt tense or fatigued, indicating that confusion was a common 
experience among this sample. It is possible, however, that of the six POMS-SF 
subscales, confusion may be the most resistant to change during pregnancy. A meta-
analysis of 14 studies examining pregnancy-related cognitive deficits indicated that 
compared to non-pregnant controls, pregnant women are significantly impaired on 
several measures of memory, particularly those requiring higher executive cognitive 
control (Henry & Rendell, 2007). Furthermore, this “baby brain” effect appeared to last 
until almost one year postpartum. POMS-Confusion is assessed through a number of 
descriptive terms, including “forgetful”, “unable to concentrate”, and “bewildered”, all of 
which may be measuring different aspects of pregnancy-related cognitive impairment.  
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Second, the most commonly reported negative affect at baseline was fatigue. 
Further examination of baseline fatigue scores revealed that over 60% of participants 
reported occasional fatigue (an overall score greater than 3 on a 5-point scale) and 
approximately 25% had an overall score greater than 4, where 5 reflects “very often or 
always”. In contrast, participants classified as meeting guidelines at follow-up reported 
mean scores that were almost one standard deviation lower than at baseline for both 
objectively-measured and self-report classifications. These energy-enhancing effects of 
exercise were also confirmed by the significant increase on the POMS-vigor subscale 
from baseline to follow-up. Taken together, these results are encouraging as well as in 
line with Wallace et al.’s (1986) observation that pregnant women who participate in 
aerobic exercise report lower fatigue compared to their more sedentary counterparts. 
Given the almost universal prevalence of fatigue during pregnancy, these findings 
indicate that all healthy pregnant women should be strongly encouraged to engage in 
regular exercise as a first step towards managing pregnancy-related fatigue.  
Third, the improvements in depressive symptoms reported by participants who 
met guidelines at follow-up are in line with those of Koniak-Griffin’s (1994) study on 
exercise and depression in adolescent girls. Although depression was assessed using 
different scales, it is worth noting that while Koniak-Griffin’s participants reported a pre-
post decrease in depressive scores of 0.41 standard deviations (SD), participants in the 
present study demonstrated an even greater improvement of 0.55 SD. One explanation for 
this difference lies in the fact that participants in the present study required a minimum of 
four bouts of weekly exercise in order to be classified as meeting guidelines whereas 
Koniak-Griffin’s exercise group only participated in two sessions per week. Although the 
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neurobiological basis of depression is poorly understood, exercise’s anti-depressive 
properties have been proposed to stem from neurotransmitter (i.e., dopamine, serotonin, 
and norepinephrine) enhancement as well as hippocampal neurogenesis (Shivakumar et 
al., 2011). It stands to reason, therefore, that until a ceiling effect is reached, increased 
exercise will lead to greater mood improvements. This difference may also stem from 
sample characteristics. In contrast to Koniak-Griffin’s participants who were young, 
single, and displaced, the women in the present study were well-educated, middle to 
upper class, and married. While the causes of depression are complex, it is possible that 
for the young women in Koniak-Griffin’s study, some of the mood-enhancing benefits of 
exercise were offset by external stressors. 
Fourth, as hypothesized, participants who met guidelines at 4 weeks post-
intervention reported significantly lower trait anxiety at follow-up compared to baseline. 
These results confirm previous investigations on the relationship between exercise and 
anxiety during pregnancy (DaCosta et al. 2003, Goodwin, Astbury, & McMeeken, 2000; 
Koniak-Griffin, 1994). Psychological explanations for anxiety during pregnancy include 
chronic worry over the unborn child’s health, the birth itself, and impending maternal 
responsibilities (Poudevigne & O’Connor, 2006). Furthermore, research supports the idea 
that self-empowerment and being proactive are important processes in the maintenance of 
mental health (Young & Ensing, 1999). It is plausible that participants who were 
successful in achieving their exercise goals at follow-up felt a sense of satisfaction and 
that they were doing everything within their control to ensure a healthy pregnancy. These 
feelings may have helped to decrease worry which in turn may have played a role in 
helping to decrease anxiety and to a lesser extent tension.   
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Fifth, the discrepancy in numbers of participants classified as meeting versus not 
meeting guidelines according to objective (n = 17) and self-report measures (n = 36) also 
merits discussion. Although most effect sizes are slightly smaller for self-report versus 
objective classifications, it is encouraging that significant improvements remained for 
four of the six POMS subscales as well as for trait anxiety when the former classification 
was used. This confirms that exercise is still effective even when less stringent categories 
are applied. There are several possible explanations for the discrepancy in group size. As 
part of the main RCT trial (see study 2), all participants were required to report their 
specific exercise plans as a manipulation check and an examination of these data revealed 
that after walking, the two most commonly reported physical activities were swimming 
and stationary cycling. Data from validation studies has shown that accelerometers are a 
poor method for measuring these activities (Welk, 2002), and it is possible that the use of 
accelerometer data led to an underestimation of the number of women meeting guidelines 
at follow-up. A second explanation is that a substantial proportion of participants 
overestimated either their exercise level or the intensity at which they exercised. It is 
likely, however, that the actual number of participants meeting guidelines at follow-up 
lies somewhere between the two figures presented here.  
Sixth, the participants in our study were inactive at baseline and the fact that we 
were able to show significant improvements in psychological well-being over a period of 
just 4 weeks is an important finding. Although the exact evolution of mood across 
pregnancy is not well understood, there is some evidence that mood may worsen as 
pregnancy progresses (Poudevigne & O’Connor, 2006). While that hypothesis may have 
been confirmed had we observed a decrease in the mood scores of participants not 
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meeting guidelines, we mustn’t forget that these women took part in the exercise 
intervention as well. To further explore changes in these participants’ exercise behaviour, 
we conducted paired t-tests comparing baseline and follow-up exercise scores for 
participants categorized as not meeting guidelines at follow-up. The results of these 
analyses revealed significant increases for both objectively-measured and self-report data 
(ps < .05, see Tables 3 and 4 for mean group exercise scores). This suggests that although 
these participants were not engaging in nearly enough activity to experience improved 
mood, the one or two weekly sessions that they did participate in may have been 
sufficient to prevent any decreases that may have otherwise taken place. This premise is 
supported by the work of Poudevigne and O’Connor (2005) who found that even low 
levels of exercise seemed to play a role in stabilizing mood and preventing pregnancy-
related mood deterioration. 
Although these findings represent the best evidence to date in support of the mood 
enhancing benefits of exercise during pregnancy, there are several limitations that should 
be acknowledged. One limitation stems from the design of the study and the fact that all 
participants took part in an exercise intervention. Therefore, the lack of a true control 
group precludes any cause and effect conclusions from being drawn. In addition, the 
majority of our sample were white, married, well-educated and with annual household 
incomes exceeding $60,000 per year. In addition, our participants were healthy women 
whose non-clinical mood disturbances may have been more conducive to change than for 
a more socially disadvantaged sample. For example, it is not known whether similar 
results would be obtained for women belonging to lower socioeconomic classes who may 
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have more stressors. Given the evidence that increased stress during pregnancy is highly 
correlated with depression and anxiety (Diego et al., 2006), this is a relevant concern. 
Several practical and research implications stem from these findings. Given the 
prevalence of mood disturbances during pregnancy, all pregnant women without 
contraindications should be encouraged to adopt exercise as a means of improving both 
psychological and physical well-being. However, more research needs to be conducted 
examining the role of exercise in treating clinical mood disturbances, such as major 
depressive disorder (MDD). According to Shivakumar et al. (2011), exercise may be an 
excellent form of treatment for women with MDD as concerns have been raised about the 
safety of using psychotropic medications during pregnancy. Further research should 
assess mood at more frequent intervals across the study (i.e., once a week) in order to 
better understand the timeframe involved in mood improvement and if and when a floor 
effect occurs. 
Conclusion 
This is the first study to demonstrate that four weeks of exercise participation can 
improve overall mood as well as decrease anxiety and fatigue among previously inactive 
healthy adult pregnant women.   
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Chapter 5: Dissertation Implications and Conclusions 
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Dissertation Implications and Conclusions 
The purpose of this research programme was to contribute to our understanding of 
exercise during the prenatal period.  As the literature review in Chapter 1 demonstrated, 
inactivity among pregnant women represents a significant public health concern. 
Although some populations do appear to be at greater risk for inactivity, exercise 
participation rates are low regardless of demographic characteristics, indicating that there 
is a need for interventions aimed at increasing exercise behaviour for pregnant women 
from all walks of life. 
Chapter 1 demonstrated that a print-based intervention grounded in PMT has the 
potential to manipulate pregnant women’s exercise beliefs, intention to exercise, and 
initial self-reported exercise behaviour. Although exercise was not measured past one 
week post-intervention, it is unlikely that this type of intervention could lead to longer-
lasting behaviour change. For this reason, the purpose of study 2 was to augment a PMT-
based intervention with action and coping planning based on the HAPA model. In 
addition, study 2 sought to improve the accuracy of measurement by using an objective 
exercise measure (i.e., accelerometry) and a longer-term follow-up period (i.e., 4 weeks 
post-intervention). 
As expected, the results of study 2 demonstrated that action planning and coping 
planning can indeed improve longer-term adherence rates. While all participants 
demonstrated higher levels of exercise at 1 week post-intervention compared to baseline, 
by 4 weeks post-intervention those in the action and action and coping planning groups 
were significantly more active than those in the PMT-only group. These results 
confirmed the hypothesis that intentions alone are insufficient for bringing about longer-
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lasting behaviour change. In addition, study 2 boasted numerous strengths, such as 
excellent participant compliance and retention rates.  
From a population health perspective, exercise is perceived as a means to an end 
rather than a goal in itself. For example, exercise is usually promoted in order to improve 
physical and mental health, reduce overweight and obesity, and reduce the risk of chronic 
disease. This assumption is evident in many of the social cognitive models of behaviour 
change including PMT. From this perspective, study 3 sought to explore the effect of 
exercise on one particular set of outcomes: psychological well-being. This outcome was 
chosen for a number of reasons. First, psychological well-being is an important 
component of prenatal health. Second, unlike physiological markers (i.e., lipid profiles, 
body fat percentage, bone density, cortisol levels, etc.), mood can be assessed accurately 
and inexpensively via self-report instruments. Third, one could argue that psychological 
well-being represents the ultimate goal of any health improvement program. If one were 
to probe what underlies individuals’ motivation to engage in any health-enhancing 
behaviour, they would likely discover that beneath the desire to look better, improve 
cholesterol or blood sugar levels, decrease one’s risk of cancer, or be healthier lays one 
simple human yearning: to be happier.   
Given that freedom from depression, anxiety, fatigue, anger, and tension are no 
doubt important precursors of happiness, study 3 sought to examine the relationship 
between 4 weeks of exercise and psychological well-being by examining the mood 
profiles of participants from study 2. Results indicated that compared to their less 
successful counterparts, participants who were meeting guidelines by week 4 
demonstrated significantly improved scores on six of the seven mood variables assessed. 
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Subsequently, these results represent the strongest evidence to date that just four weeks of 
exercise has the potential to improve mood among previously inactive pregnant women.  
Taken together, the research contained within this dissertation has made several 
unique contributions to the knowledge base surrounding exercise during pregnancy. First, 
the comprehensive and critical review of chapter 1 offered directions for future work, 
particularly the need for theory-driven exercise intervention work.  Study 1 demonstrated 
that PMT is a useful model for manipulating exercise-related cognitions and promoting 
exercise initiation during pregnancy. Second, study 2 showed that the positive results 
obtained in study 1 could be strengthened through the addition of an engaging action and 
coping planning intervention based on the HAPA. Third, study 3 demonstrated that just 
four weeks of exercise has the potential to significantly improve psychological well-
being among previously inactive, low-risk pregnant women.  
Finally, anecdotal evidence in the form of positive feedback highlighted how 
much the women enjoyed participating in study 2. The following are just a few of the 
written comments that were received from participants: 
 “Having the exercise plan has helped me to see it through, even when I’m not 
really feeling like being active.” (Participant #41) 
“The week was good. In general I was more active than I have been this entire 
pregnancy and it felt pretty good! The planning out of the sessions is 
key.”(Participant 15) 
“Increasing my activity made me feel great and I remain committed to 
continuing to incorporate activity into my routine:)”(Participant 70) 
 “I just wanted to let you know that baby Frank arrived two weeks ago. He is 
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beautiful and perfect and thanks to you and your study all the exercise paid off 
and I had a fantastic pregnancy and labour and delivery.”(Participant 52) 
“The study has changed her approach to the pregnancy and she is pursuing 
activity in a whole new way.  Thank you for making a difference in her life and 
mine and our new baby’s.” (From the husband of participant 31) 
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Appendix C: Protection Motivation Theory (experimental) brochure (study 1) 
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Appendix D: Diet (attention-control) brochure (study 1) 
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Appendix E: Complete participant questionnaire (study 1) 
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Demographics Questionnaire 
 
Please answer the following questions to the best of your ability and as truthfully as 
possible.   
 
1. What is your age: ______ 
 
2. How many weeks pregnant are you: ______ 
 
3. Is this your first pregnancy?  ⁭ Yes       ⁭  No 
 
4. If you have other children, how many children do you have? _______ 
 
5. What is your ethnicity: 
⁭ Caucasian    ⁭ Asian/Asian American 
⁭ African/African American  ⁭ Aboriginal Peoples of Canada 
⁭ Hispanic/Hispanic American ⁭ Other: ____________ 
 
6. Please indicate your approximate yearly household income: 
⁭ Under $25,000  ⁭ $80,000-$100,000  
⁭ $25,000-$40,000  ⁭ $100,000-$150,000  
⁭ $40,000-$60,000  ⁭ Over $150,000  
⁭ $60,000-$80,000  ⁭ Prefer not to answer  
    
7. What is your marital status: 
⁭ Married/common law partner 
⁭ Single/divorced/separated 
 
8. What is the highest level of education that you achieved: 
⁭ Graduate or Professional degree 
⁭ Bachelors 
⁭ College or technical training 
⁭ Secondary school diploma 
⁭ Some secondary school  
 
9. What is your current employment status: 
⁭ Employed full time 
⁭ Employed part time 
⁭ Unemployed 
⁭ Stay at home mother 
⁭ Student 
⁭ Self-employed 
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BEFORE PREGNANCY 
 
 
 
LEISURE-TIME EXERCISE QUESTIONNAIRE 
 
 
1. Considering a 7-day period (a week) before you became pregnant, how many times 
on the average did you do the following kinds of exercise for more than 30 minutes 
during your free-time (write on each line the appropriate number)? 
  
          Times Per 
             Week 
 
(a) STRENUOUS EXERCISE 
(HEART BEATS RAPIDLY)                              _________ 
(i.e. running, jogging, hockey, football, soccer, squash, basketball,  
cross country skiing, judo, roller skating, vigorous swimming,  
vigorous long distance bicycling) 
 
(b) MODERATE EXERCISE       
 (NOT EXHAUSTING)      _________ 
(i.e. fast walking, baseball, tennis, easy bicycling, volleyball,  
badminton, easy swimming, alpine skiing, popular and folk dancing) 
 
(c) MILD EXERCISE 
 (MINIMAL EFFORT)      _________ 
 (i.e. yoga, archery, fishing from river bank, bowling, horseshoes,  
golf, snow-mobiling, easy walking) 
 
 
 
2. Considering a 7-day period (a week), during your leisure-time, how often do you 
engage in any regular activity long enough to work up a sweat (heart beats rapidly)?  
 
1. OFTEN     2. SOMETIMES  3. NEVER/RARELY 
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CURRENTLY 
 
 
 
LEISURE-TIME EXERCISE QUESTIONNAIRE 
 
 
3. Considering a 7-day period (a week), how many times on the average do you do the 
following kinds of exercise for more than 30 minutes during your free-time (write 
on each line the appropriate number)? 
  
          Times Per 
             Week 
 
(a) STRENUOUS EXERCISE 
(HEART BEATS RAPIDLY)                              _________ 
(i.e. running, jogging, cross country skiing, vigorous swimming,  
vigorous long distance bicycling) 
 
(b) MODERATE EXERCISE       
 (NOT EXHAUSTING)      _________ 
(i.e. fast walking, easy bicycling, easy swimming,  
popular and folk dancing) 
 
(c) MILD EXERCISE 
 (MINIMAL EFFORT)      _________ 
(i.e. yoga, archery, fishing from river bank, bowling, horseshoes,  
golf, easy walking) 
 
 
 
4. Considering a 7-day period (a week), during your leisure-time, how often do you 
engage in any regular activity long enough to work up a sweat (heart beats rapidly)?  
 
1. OFTEN     2. SOMETIMES  3. NEVER/RARELY 
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Exercise and Pregnancy Survey 
 
Instructions 
 
The following questions ask you about your perceptions of pregnancy-related health 
risks, physical exercise, and the potential link between the two.  There are no right or 
wrong answers.  All we ask is that you provide honest responses.  All responses are 
completely confidential and will never be used in any way that could link them to you.  It 
is important to complete all questions so that we can include your responses in our 
analyses.  If you have any questions about completing the questionnaire, please ask the 
research assistant. 
 
Please complete each question using the scales that are provided. Circle the number that 
best represents your choice. 
 
Questionnaire 
 
 
1. Personally, I feel vulnerable to developing health problems at some point during my 
pregnancy. 
 
1 
Strongly 
Disagree 
2 
Moderately 
Disagree 
3 
Slightly 
Disagree 
4 5 
Slightly 
Agree 
6 
Moderately 
Agree 
7 
Strongly 
Agree 
 
 
2. I feel that my chance of developing health problems at some point during my 
pregnancy is: 
 
1 
Extremely 
Low 
2 
Quite 
Low 
3 
Fairly 
Low 
4 5 
Fairly 
High 
6 
Quite 
High 
7 
Extremely 
High 
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3. I think it is likely that I will develop health problems at some point during my 
pregnancy. 
 
1 
Strongly 
Disagree 
2 
Moderately 
Disagree 
3 
Slightly 
Disagree 
4 5 
Slightly 
Agree 
6 
Moderately 
Agree 
7 
Strongly 
Agree 
 
 
4. Compared to the average person, I feel that my chance of developing health problems 
is: 
 
1 
Much  
Lower 
2 
Lower 
3 
Slightly 
Lower 
4 5 
Slightly 
Higher 
6  
Higher 
7 
Much 
Higher 
 
 
5. I feel that it would be very serious for me to develop health problems during my 
pregnancy. 
 
1 
Strongly 
Disagree 
2 
Moderately  
Disagree 
3 
Slightly 
Disagree 
4 5 
Slightly 
Agree 
6  
Moderately 
Agree 
7 
Strongly 
Agree 
 
 
6. If you developed health problems during your pregnancy, how much would it interfere 
with you leading a normal life? 
 
1 
Not at all 
2 3 4 
Moderate
ly 
5 6 7 
Very much 
 
7. I feel that if I were to develop health problems, it would seriously affect me for the rest 
of my pregnancy. 
 
1 
Strongly 
Disagree 
2 
Moderately  
Disagree 
3 
Slightly 
Disagree 
4 5 
Slightly 
Agree 
6  
Moderately 
Agree 
7 
Strongly 
Agree 
  
 226  
 
 
8. The thought of developing health problems during my pregnancy scares me. 
 
1 
Strongly 
Disagree 
2 
Moderately  
Disagree 
3 
Slightly 
Disagree 
4 5 
Slightly 
Agree 
6  
Moderately 
Agree 
7 
Strongly 
Agree 
 
 
9. I feel that physical exercise would help me to personally reduce my risk of health 
problems during my pregnancy. 
 
1 
Strongly 
Disagree 
2 
Moderately  
Disagree 
3 
Slightly 
Disagree 
4 5 
Slightly 
Agree 
6  
Moderately 
Agree 
7 
Strongly 
Agree 
 
 
10. How effective do you feel physical exercise would be for reducing your risk of health 
problems? 
 
1 
Not at all 
Effective 
2 3 
Slightly  
Effective 
4 5 
Moderately 
Effective 
6 7 
Extremely 
Effective 
 
 
11. I think physical exercise is one of the most important risk factors for health problems 
that I could change. 
 
1 
Strongly 
Disagree 
2 
Moderately  
Disagree 
3 
Slightly 
Disagree 
4 5 
Slightly 
Agree 
6  
Moderately 
Agree 
7 
Strongly 
Agree 
 
 
12. I feel that the evidence linking physical exercise to health problem reduction is very 
strong. 
 
1 
Strongly 
Disagree 
2 
Moderately  
Disagree 
3 
Slightly 
Disagree 
4 5 
Slightly 
Agree 
6  
Moderately 
Agree 
7 
Strongly 
Agree 
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13. For me to do the types and amount of physical exercise necessary to reduce my risk 
of developing health problems during my pregnancy would be: 
 
1 
Extremely 
Difficult 
2 
 
3 4 
Moderately 
Easy/Difficu
lt 
5 6 7 
Extremely 
Easy 
 
 
14. If I wanted to I could easily do the types and amount of physical exercise necessary to 
reduce my risk of developing health problems during my pregnancy. 
 
1 
Strongly 
Disagree 
2 
Moderately  
Disagree 
3 
Slightly 
Disagree 
4 5 
Slightly 
Agree 
6  
Moderately 
Agree 
7 
Strongly 
Agree 
 
 
15. How much control do you have over doing the types and amount of physical exercise 
necessary to reduce your risk of developing health problems during your pregnancy? 
 
1 
Very Little 
Control 
2 3 4 
Moderate 
Control 
5 6 7 
Complete 
Control 
 
 
16. How confident are you that you are capable of doing the types and amount of 
physical exercise necessary to reduce your risk of developing health problems during 
your pregnancy? 
 
1 
Not at all 
Confident 
2 3 4 
Moderately 
Confident 
5 6 7 
Completely 
Confident 
 
 
17. How likely is it that preventing health problems would motivate you to exercise? 
 
1 
Extremely  
Unlikely 
2 
Quite 
Unlikely 
3  
Slightly 
Unlikely 
4 5 
Slightly 
Likely 
6 
Quite  
Likely 
7 
Extremely 
Likely 
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18. Would you seriously consider starting an exercise program designed to reduce your 
risk of developing health problems during your pregnancy? 
 
1 
Not at all 
2 3 4 
Perhaps 
5 6 7 
Very 
Seriously 
 
19. Do you plan to start an exercise program to reduce your risk of health problems in the 
near future? 
 
1 
Definitely 
not 
2 3 4 
Maybe 
5 6 7 
Definitely 
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PHYSICAL ACTIVITY: WHAT YOU MIGHT DO? 
 
Please circle the statement that best describes you. There are no wrong or right 
answers.  
 
1.  I know when I will participate in physical activity next week. 
 
I definitely 
know when 
I kind of  
know 
I’m not  
sure 
I don’t  
really know 
I have no  
Idea when 
 
 
2. I know what physical activities I will participate in next week.  
 
I definitely 
know what 
I kind of 
know 
I’m not  
sure 
I don’t 
really know 
I have no  
Idea what 
 
 
3.  I know where I will participate in physical activities next week. 
 
I know  
exactly where 
I kind of 
know 
I’m not  
sure 
I don’t 
really know 
I have no  
idea where 
 
 
4. I know how to participate in physical activities in the next week. 
 
I know 
exactly how 
I kind of 
know 
I’m not  
sure 
I don’t 
really know 
I have no  
idea how 
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If this is NOT your first pregnancy, did you experience any health problems during your 
previous pregnancy(ies)? 
 
 Yes_____  No_____ 
 
Have any of your female relatives had health problems during their pregnancies? 
 
 Yes_____  No_____ 
 
 
 
 
This study involves one more questionnaire, completed through a telephone interview or 
email, one week from today, which will assess your exercise behaviour between now and 
then.   
 
Please note:  All contact information will be promptly destroyed once the follow-up 
questionnaire has been completed and once we have mailed you a brochure (if 
requested). 
 
Please provide a phone number and email address: 
 
Phone: ____________________________________  
 E-mail: ___________________________ 
 
 
Would you be interested in receiving a pamphlet through the mail about how you can 
reduce your risk of health problems through physical exercise? 
 
Yes _____  No_____ 
 
 
If yes, please print your name and mailing address below and we will mail you the free 
pamphlet within the next two weeks. 
 
__________________________________________ 
 
__________________________________________ 
 
__________________________________________ 
 
__________________________________________ 
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 232  
 
Brock University 
500 Glenridge Avenue, St. Catharines, Ontario, Canada, L2S 3A1 Phone: 905-688-5550 
 
 
Letter of Invitation 
 
 
You are invited to participate in a study that aims to determine which sources of 
information can serve as a source of exercise motivation during pregnancy.   
 
You will be asked to fill out a demographics questionnaire, a questionnaire that assesses 
your past and current exercise behaviour, a questionnaire about your perceptions of 
pregnancy-related health risks, physical exercise, and the potential link between the two. 
This will take approximately 10-15 minutes of your time.  Finally, you will be asked to 
provide a telephone and email address so that we may contact you in 1 week’s time and 
ask you about your exercise behaviour over the past week. 
 
All information will be kept strictly confidential and your name will not be included or 
associated with the data. You will not be identified individually in any way and all data 
will be destroyed after 5 years. 
 
You may decline to answer any questions or withdraw at any time. However, once your 
questionnaire has been submitted you cannot withdraw because there is no way to know 
which questionnaire was yours. 
 
If you would like a summary of the results, or would like to contact the researchers for 
any other reason, they can be reached at: phwilson@brocku.ca, anca.gaston@brocku.ca  
or hprapave@uwo.ca 
 
This study has been reviewed and received ethics clearance through the Research Ethics 
Board at Brock University (file # 07-266). If you have any comments or concerns about 
your rights as a research participant, please contact the Research Ethics Office at (905) 
688-5550 Ext. 3035, reb@brocku.ca.  
 
Sincerely, 
 
 
Dr. Philip Wilson (phwilson@brocku.ca) 
Anca Gaston (anca.gaston@brocku.ca) 
Dr. Harry Prapavessis (hprapave@uwo.ca) 
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Letter of Informed Consent  
 
Date:  April 2008-August 2009  
Project Title: Health risk information as a source of exercise motivation during 
pregnancy 
Principal Investigators:  
Dr. Philip Wilson, PhD 
Anca Gaston, MA Candidate 
Department of Physical Education and Kinesiology 
Brock University 
phwilson@brocku.ca 
anca.gaston@brocku.ca 
 
Co-investigator: 
Dr. Harry Prapavessis, PhD 
School of Kinesiology 
University of Western Ontario 
hprapave@uwo.ca 
 
INVITATION 
You are invited to participate in a study that involves research. The purpose of this study 
is to determine which types of sources of information are more effective for conveying 
information about the benefits of exercise during pregnancy. 
 
WHAT’S INVOLVED 
As a participant, you will be asked to fill out a demographics questionnaire, a 
questionnaire that assesses your past and current exercise behaviour, a questionnaire 
about your perceptions of pregnancy-related health risks, physical exercise, and the 
potential link between the two, and a questionnaire assessing your intentions to exercise. 
This will take approximately 10-15 minutes of your time. Finally, you will be asked to 
provide a telephone number and email address so that we may contact you in one week’s 
time and ask you about your exercise behaviour over the past week. 
 
POTENTIAL BENEFITS AND RISKS 
An understanding of what motivates women to exercise during their pregnancy will help 
to design more effective interventions in the future.  In addition, if you are interested in 
learning more about the link between exercise and certain health conditions relating to 
pregnancy, you will have the opportunity to request an educational brochure on this topic. 
There are no risks associated with participation in this study. 
 
CONFIDENTIALITY 
All information you provide is considered confidential; your name will not be included 
or, in any other way, associated with the data collected in the study.  Furthermore, 
because our interest is in the average responses of the entire group of participants, you 
will not be identified individually in any way in written reports of this research. 
 
Data collected during this study will be stored in a locked filing cabinet on campus.  Data 
will be kept for 5 years after which time all records will be destroyed.  Access to this data 
will be restricted to the faculty supervisor and student investigator. 
 
VOLUNTARY PARTICIPATION 
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Participation in this study is voluntary. If you wish, you may decline to answer any 
questions or participate in any component of the study.  Further, you may decide to 
withdraw from this study at any time. However, due to the fact that individual 
questionnaires have no identifying markers, once you hand in your forms it will no longer 
be possible to withdraw from the study. 
 
PUBLICATION OF RESULTS 
Results of this study may be published in professional journals and presented at 
conferences. Feedback about this study will be available approximately 6 months after 
the completion of the study. If you wish to receive the results of the study, please provide 
either your email or mailing 
address:_________________________________________________________________ 
________________________________________________________________________ 
 
CONTACT INFORMATION AND ETHICS CLEARANCE 
If you have any questions about this study or require further information, please contact 
one of the researchers using the contact information provided above. This study has been 
reviewed and received ethics clearance through the Research Ethics Board at Brock 
University (file #07-266). If you have any comments or concerns about your rights as a 
research participant, please contact the Research Ethics Office at (905) 688-5550 ext. 
3035, reb@brocku.ca. 
 
Thank you for your assistance in this project.  Please keep a copy of this form for your 
records. 
  
CONSENT FORM 
I agree to participate in the study described above. I have made this decision based on the 
information I have read in the Information-Consent Letter.  I have had the opportunity to 
receive any additional details I wanted about the study and understand that I may ask 
questions in the future.  I understand that I may withdraw this consent at any time.   
 
Name:  ___________________________       
 
Signature:  _______________________________       
 
Date:___________________________ 
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Thank you for your participation! 
 
 
Thank you for taking the time to participate today!  You were randomly assigned to one 
of three groups: the first received a brochure about several pregnancy-related health 
conditions and the role of exercise in their treatment and/or prevention; the second group 
received a brochure about diet during pregnancy; the third was a control group that 
received no message. The study aimed to examine whether information about several 
pregnancy-related health problems can serve as a source of exercise motivation.  
 
Pregnancy is not without its challenges, and finding time to remain active can be 
particularly difficult during this period of life – especially if you have other children to 
look after!  In addition, trying to overcome the barriers associated with exercise can be 
worrisome and stressful.  For this reason, you are invited to request or keep the brochure 
you read and look into the resources that are listed on the back panel.  Many of them 
provide suggestions to help eliminate some of this stress! 
 
In addition, please keep the Letter of Invitation in the case that you wish to contact the 
researchers or request a copy of the results! 
 
Once again, thank you very much for you time. 
 
Sincerely, 
 
 
 
Dr. Philip Wilson 
Anca Gaston 
Dr. Harry Prapavessis 
 
 236  
Appendix G: Protection Motivation Theory intervention slides (study 2) 
  
 237  
  
  
  
Benefits and Recommendations
by Anca Gaston, B.A., M.A., PhD (ABD)
Pregnancy Myths
One of the worst things you can do! 
Benefits of physical activity
Lowers the risk for heart disease, high blood 
pressure, certain types of cancer, type 2 diabetes
Helps to control weight and prevent obesity
Increases energy levels, self‐esteem and reduces 
the risk for depression
Strengthens the immune system
Reduces stress!
Regular exercise during pregnancy can help
treat or prevent several potentially serious
conditions including:
Gestational Diabetes
Diabetes that occurs during pregnancy 
Affects from 7‐18% of women.  
Risks include:
increased risk of caesarian delivery, development of 
pregnancy‐related high blood pressure, as well as type 2 
diabetes later in life.  
Risks to the baby include respiratory distress syndrome, 
low blood calcium, and low blood sugar. 
for review, see Weissgerber et al., 2006
Gestational Diabetes
Diabetes that occurs during pregnancy 
Affects from 7‐18% of women.  
Risks include:
increased risk of caesarian delivery, development of 
pregnancy‐related high blood pressure, as well as type 2 
diabetes later in life.  
Risks to the baby include respiratory distress syndrome, 
low blood calcium, and low blood sugar. 
Exercise can significantly reduce the risk of 
developing gestational diabetes!
for review, see Weissgerber et al., 2006
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Pre‐eclampsia
Potentially fatal
Affects approximately 4% of women 
Characterized by:
High blood pressure and elevated levels of protein in 
urine. 
Apart from abortion, induced labor or caesarian 
delivery, there is no known cure for pre‐eclampsia.  It 
affects mother and baby.
for review, see Weissgerber et al., 2006
Pre‐eclampsia
Potentially fatal
Affects approximately 4% of women 
Characterized by:
High blood pressure and elevated levels of protein in 
urine. 
Apart from abortion, induced labor or caesarian 
delivery, there is no known cure for pre‐eclampsia.  It 
affects mother and baby.
Exercise can significantly reduce the risk of 
developing pre‐eclampsia!
for review, see Weissgerber et al., 2006
Other benefits of Exercise
Prevents excessive weight gain and accelerates the 
return to pre‐pregnancy weight
Normal weight gain is 25 lbs.
Relieves back and leg pain
Reduces edema and fluid retention by facilitating 
blood flow
Helps build bone mass and counteract lactation‐
induced bone loss, thus helping prevent osteoporosis
for review, see Weissgerber et al., 2006
Promotes sleep
Prevents depression and improves psychological well‐
being
Increases energy
Can lead to a shorter labour and fewer childbirth 
complications, including a reduced risk for caesarian 
delivery
for review, see Weissgerber et al., 2006
Other benefits of Exercise
All women, even if previously inactive,
should be encouraged to participate in 
aerobic and strength‐conditioning 
exercises as part of a healthy lifestyle 
during their pregnancy.
-Society of Obstetricians and Gynaecologists of Canada
Only 40% of pregnant women are active enough to 
achieve health benefits
So…how much and WHAT?
Meeting guidelines for physical 
activity during pregnancy is 
easy and fun!
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Exercise Prescription for 
Pregnancy
F  I  T  T
Exercise Prescription for 
Pregnancy
F I  T  T
Frequency – How often?
Goal: 4 times per week
Exercise Prescription for 
Pregnancy
F  I T  T
Intensity – How hard?
MILD - Little effort
Gardening, most housework, easy walking, yoga, 
fishing 
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“Talk Test”
You should be able to carry on a verbal conversation 
while exercising at a moderate pace
Exercise Prescription for 
Pregnancy
F  I  T T
Time – How long?
Goal: Begin with 15 minutes and work up to 30 minutes
Exercise Prescription for 
Pregnancy
F  I  T  T
Type – What kind?
Walking or Hiking
Moderate Intensity Activities
Swimming or 
aquatic 
exercises
Moderate Intensity Activities
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Swimming or 
aquatic 
exercises
Moderate Intensity Activities
Low impact 
aerobics
Moderate Intensity Activities
Dancing
Moderate Intensity Activities Indoor or Gym Activities
Walking on a 
Treadmill
Stationary Cycling
Elliptical Trainer
So…you’re a busy mom?
Get active with the kids!
Being active is great for them too and you’ll be 
teaching them a valuable lifelong habit too!
Go for a hike in a conservation area
Take the kids swimming
Safety considerations
? Maintain adequate nutrition and hydration
?Wear loose, comfortable clothing
? Avoid activities which involve physical contact or 
danger of falling
? Exercise regularly but don’t overexert 
? Finally, use common sense and stop if you experience 
any of the following
? Shortness of breath, chest pain, vaginal bleeding, 
dizziness or painful contractions
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Every little bit counts!
Seize the opportunity…
Park your car at the back of a parking lot and increase 
your walk to the grocery store
Use the stairs instead of the elevator whenever 
possible
Stationary cycling can be done while reading a book or 
watching TV!
Put on music and dance! If you have other kids, invite 
them to join you, and make it fun!
Summary
F   I   T   T
Frequency:
4 days/week
Intensity:
Moderate
Time:
30min
Type:
Low 
impact, 
weight 
bearing
PLUS ? ACTIVE LIVING!
Most importantly…
YOU CAN DO IT!
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Diet and Pregnancy
• Eating a healthy diet is one 
way that you can help give 
your baby a healthy start in 
life.
• Eating sensibly is important 
because the foods you eat 
during pregnancy are 
delivered to your baby 
through the placenta.  
Canada’s Food Guide to Healthy Eating
• Canada’s Food Guide 
to Healthy Eating 
recommends choosing 
foods from each of the 
following food groups:
Milk Products
• Provide you with protein, fat, vitamin D, and 
calcium. 
• Examples: 
– milk (1 cup), sliced cheese (2 slices or 50g), cottage 
cheese (1/2 cup), yogourt (3/4 cup), ice Cream (1/2 
cup), milk shake (1 cup), buttermilk (1 cup), milk 
desserts (1 cup)
• RECOMMENDATION ► 3‐4 Servings 
of milk products on every day of the 
week.
Grain Products
• Provide you with protein, carbohydrates, fibre 
and iron.  
• Examples of one serving include: 
– bread (1 slice), boiled pasta, grains or rice (1/2 cup), 
cereal (30g),   bagel, pita, or naan (1/2), pancakes,  
waffles (1 medium), hamburger or weiner buns (1/2 
bun), plain crackers (7‐11), popcorn (2 cups). 
• RECOMMENDATION ► 5‐12 servings 
of grain products on every day of the 
week.
Fruits and Vegetables
• Provide you with carbohydrates, vitamins C 
and A, iron, and fibre. 
• A serving includes: 
– vegetables and fruit: fresh, frozen or canned (1/2 
cup), any whole fresh fruit or vegetable (1 
medium), juice: fresh, canned or from concentrate 
(1/2 cup), tomato sauce (1/2 cup), dried fruits 
(1/4 cup), salad (1 cup).  
• RECOMMENDATION ► 5‐10 servings of fruits 
and vegetables on every day of the week.
Meat and Alternatives
• Provide protein, fat, iron and vitamin B12.       
• Examples include: 
– cooked lean meat, poultry, fish or organ meats (50‐
100g), cooked dried peas, beans or lentils (1/2 cup), 
nuts or seeds (1/4 cup), eggs (1‐2), Tofu (1/3 cup), 
Wieners (2).
RECOMMENDATION ► 2‐3 servings of meat and 
alternatives on every day of the week.
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Setting Goals for Health Eating
• Setting goals is great, but you need to start 
thinking about how YOU can turn your goals into 
reality!
• The following tips can all help you start eating 
well!
For your next sandwich…
• Instead of simply using white or brown bread, 
try a multigrain bagel.
Try some new fruits and vegetables
• How about some exotic fruit. Or, instead of a 
plan iceberg lettuce salad, throw in some 
spinach, romaine and radicchio. • Explore local food options such as 
community shared agriculture programs 
(CSAs) or your local farmer’s market.
Milk Products
• Try low fat varieties of your favourite cheese 
or add fresh fruit to your  yogourt!
Proteins
• Legumes are a great source of protein!
• Explore the variety…
 246  
Appendix I: Action planning intervention sheet (study 2) 
 247  
 
 248  
Appendix J: Action and coping planning intervention sheet (study 2) 
 249  
 
  
 250  
Appendix K: Letter of information, consent form, debriefing letter, and re-consent form 
(study 2) 
 251  
 
 
Letter of Information  
 
Date:  June 1, 2009-October 31, 2010  
Project Title:Physical activity and pregnancy 
Principal Investigators:  
Dr. Harry Prapavessis, PhD 
Department of Kinesiology 
University of Western Ontario 
hprapave@uwo.ca 
(519) 661-2111 ext. 80173 
Co-investigator: 
Anca Gaston 
PhD Student 
Department of Kinesiology 
University of Western Ontario 
agaston2@uwo.ca or (519) 304-3244 
 
INVITATION 
You are invited to participate in a study that involves research. The purpose of this study is to 
determine whether information about the benefits of physical activity during pregnancy will 
motivate women to increase their physical activity levels. 
 
WHAT’S INVOLVED 
If you agree to participate, your participation will be required for six weeks. As a participant, you 
will be asked to complete several questionnaires in addition to wearing an accelerometer for three 
one-week periods. This is a small motion sensor worn on the hip to measure your daily 
movement. The questionnaires will assess your past and current exercise behaviour, a 
questionnaire about your perceptions of pregnancy-related health risks, a questionnaire 
assessing your intentions to exercise as well as two questionnaires assessing some mood 
variables. Each questionnaire will be filled out at three time points: upon entry into the study, one 
week later, and at the end of the study (6 weeks later).  
 
POTENTIAL BENEFITS AND RISKS 
Although you may not benefit personally from your participation, an understanding of what 
motivates women to exercise during their pregnancy will help to design more effective 
interventions in the future.  In addition, you may learn more about the link between exercise and 
health during pregnancy, as well as have the opportunity to receive a detailed report of your 
exercise behaviour during the period of the study including your daily total energy expenditure. 
Although most women can exercise during pregnancy without any risks or complications, you 
should always check with your doctor before starting any exercise program. 
 
CONFIDENTIALITY 
All information you provide is considered confidential; your name will not be included or, in any 
other way, associated with the data collected in the study.  Furthermore, because our interest is 
in the average responses of the entire group of participants, you will not be identified individually 
in any way in written reports of this research. Focus group members are asked to keep everything 
they hear confidential and not to discuss it outside of the meeting.  However, we cannot 
guarantee that confidentiality will be maintained by group members. Representatives of the 
University of Western Ontario Health Sciences Research Ethics Board may contact you or require 
access to your study-related records to monitor the conduct of the research. 
 
With the exception of identifying markers, all data will be entered into a password-protected 
computer stored on campus. Access to this computer and to the original data will be restricted to 
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the faculty supervisor and student investigator. Original data along with identifying markers will be 
stored in a locked filing cabinet on campus. Data will be kept for 5 years after which time all 
records will be destroyed.   
 
VOLUNTARY PARTICIPATION 
Participation in this study is voluntary. You may refuse to participate, refuse to answer any 
questions or withdraw from the study at any time. In addition, I understand that I may be 
contacted regarding participation in future studies. My checking here, I am indicated that I DO 
NOT WISH to be contacted again:  □ 
 
PUBLICATION OF RESULTS 
Results of this study may be published in professional journals and presented at conferences. 
Feedback about this study will be available approximately 6 months after the completion of the 
study. If you wish to receive the results of the study, please provide either your email or mailing 
address on a separate piece of paper. 
 
CONTACT INFORMATION AND ETHICS CLEARANCE 
If you have any questions about this study or require further information, please contact either 
Harry Prapavessis (email: hprapave@uwo.ca or phone (519) 661-2111 ext. 80173) or Anca 
Gaston (agaston2@uwo.ca or phone (519) 304-3244). This study has been reviewed and 
received ethics clearance through the Research Ethics Board at The University of Western 
Ontario (file #16217E). 
 
If you have any comments or concerns about your rights as a research participant, please contact 
the Research Ethics Office at (519) 661-3036 or by email at ethics@uwo.ca. Thank you for your 
assistance in this project.  Please keep a copy of this form for your records. 
  
CONSENT FORM 
I have read the letter of information and have had the nature of the study explained to me.  All 
questions have been answered to my satisfaction and I agree to participate 
 
 
Name:  ________________________      Signature:  ___________________________       
Date:    _________________ 
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Thank you for your participation! 
 
At the beginning of the study, you were told that this study examined women’s 
motivation for exercising during pregnancy and whether learning about the benefits of 
exercise during this time would increase exercise behaviour. Although, this was one 
aspect of the study, the study was more complicated than we explained to you when you 
arrived. It was not possible for us to give you complete information about the study 
because it could have influenced your responses during the study. We apologize for the 
exclusions, and hope that once you understand the true purpose of the study you will see 
why it was necessary. 
 
The complete purpose of this study was to augment an information-based (the brochure) 
physical activity intervention for pregnant women with an action and coping planning 
intervention. You were randomly assigned to one of three groups: the first received a 
brochure about several pregnancy-related health conditions and the role of exercise in 
their treatment and/or prevention; the second group received the same brochure plus the 
opportunity for form specific plans concerning exercise; the third received the same 
brochure, formulated exercise action plans as well as brainstormed ways to overcome 
potential barriers. Week-long measures of physical activity were collected from all 
participants at baseline, and at 1 week and 6 weeks post-intervention. A secondary 
outcome measure was to examine participants’ mood states and whether these vary based 
on changes in exercise level.  
 
By the end of the study, participants will be 120 women who are between 14 and 30 
weeks pregnant. Each of the 3 groups will be comprised of 40 women. The analyses will 
involve comparing baseline physical activity scores and follow-up physical activity 
scores to examine whether any of the three groups increased their exercise and whether 
this differed based on group. It is hypothesized that women who receive the action 
planning combined with coping planning intervention will demonstrate higher levels of 
physical activity than women in the other two groups. 
 
Because some of the details of this study are different from what you were initially told, 
we have another consent form for you to read and sign. Given what you now know about 
the true purposes of the study, you may still withdraw from the study and all data that you 
have provided to this point will be destroyed. 
 
In addition, please do not feel discouraged if you were not able to follow through with 
your exercise plans as well as you may have hoped. Pregnancy is not without its 
challenges, and finding time to remain active can be particularly difficult during this 
period of life – especially if you have other children to look after!  In addition, trying to 
overcome the barriers associated with exercise can be worrisome and stressful.  For this 
reason, you are invited to request or keep the brochure you read and look into the 
resources that are listed on the back panel.  Many of them provide suggestions to help 
eliminate some of this stress! 
 
Once again, thank you very much for your time. 
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Sincerely, 
 
 
Anca Gaston 
Dr. Harry Prapavessis 
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Consent form for deception post-briefing 
 
Date:  June 1, 2009-October 31, 2010  
Project Title:Physical activity and pregnancy 
Principal Investigators:  
Dr. Harry Prapavessis, PhD 
Department of Kinesiology 
University of Western Ontario 
hprapave@uwo.ca 
(519) 661-2111 ext. 80173 
 
 
Co-investigator: 
Anca Gaston 
PhD Student 
Department of Kinesiology 
University of Western Ontario 
agaston2@uwo.ca or (519) 304-3244 
DEBRIEFING SESSION 
During the debriefing session, you learned that the researchers disguised the real 
purpose of this study. This was necessary due to the fact that knowing all the details 
about the purpose of the study could have influenced your responses. Thus, to ensure 
that that did not happen, not all details about the purpose of the study were provided. 
However, you have now been provided with a complete written explanation and have 
been given the opportunity to ask any questions about this as well as receive acceptable 
answers to your questions.  
 
 
CONSENT FORM 
By signing this consent form I am giving the researchers permission to use my data in 
their study. I am also aware that I may withdraw from this study by not signing this form 
and by notifying the researchers of this decision.  
 
I am also aware that I may contact the Office of Research ethics at (519) 661-3036 or by 
email at ethics@uwo.ca if I have any comments or concerns surrounding my 
involvement in this study. 
 
 
 
 
Name:  ___________________      Signature:  ________________________       
Date:    _________________ 
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Questionnaire 1 
 
Demographics Questionnaire 
 
Please answer the following questions to the best of your ability and as truthfully as 
possible.   
 
4. What is your age: ______ 
 
5. How many weeks pregnant are you: ______ 
 
6. Is this your first pregnancy?  ⁭ Yes       ⁭  No 
 
4. If you have other children, how many children do you have? _______ 
 
10. What is your ethnicity: 
⁭ Caucasian    ⁭ Asian/Asian American 
⁭ African/African American  ⁭ Aboriginal Peoples of Canada 
⁭ Hispanic/Hispanic American  ⁭ Other: ____________ 
 
11. Please indicate your approximate yearly household income: 
⁭ Under $25,000   ⁭ $80,000-$100,000  
⁭ $25,000-$40,000  ⁭ $100,000-$150,000  
⁭ $40,000-$60,000  ⁭ Over $150,000  
⁭ $60,000-$80,000  ⁭ Prefer not to answer  
    
12. What is your marital status: 
⁭ Married/common law partner 
⁭ Single/divorced/separated 
 
13. What is the highest level of education that you achieved: 
⁭ Graduate or Professional degree 
⁭ Bachelors 
⁭ College or technical training 
⁭ Secondary school diploma 
⁭ Some secondary school  
 
14. What is your current employment status: 
⁭ Employed full time 
⁭ Employed part time 
⁭ Unemployed 
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⁭ Stay at home mother 
⁭ Student 
⁭ Self-employed 
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GODIN LEISURE-TIME EXERCISE QUESTIONNAIRE 
 
Considering a 7-day period (a week), how many times on the average do you do the 
following kinds of exercise for more than 30 minutes during your free-time (write on 
each line the appropriate number)? 
  
          Times Per 
                    
               Week 
 
(a) STRENUOUS EXERCISE 
(HEART BEATS RAPIDLY)                            _________ 
(i.e. running, jogging, hockey, football, soccer, squash, basketball,  
cross country skiing, judo, roller skating, vigorous swimming,  
vigorous long distance bicycling) 
 
(b) MODERATE EXERCISE       
 (NOT EXHAUSTING)      _________ 
(i.e. fast walking, baseball, tennis, easy bicycling, volleyball,  
badminton, easy swimming, alpine skiing, popular and folk dancing) 
 
(c) MILD EXERCISE 
 (MINIMAL EFFORT)      _________ 
 (i.e. yoga, archery, fishing from river bank, bowling, horseshoes,  
golf, snow-mobiling, easy walking) 
 
Considering a 7-day period (a week), during your leisure-time, how often do you engage 
in any regular activity long enough to work up a sweat (heart beats rapidly)?  
 
1. OFTEN    2. SOMETIMES  3. NEVER/RARELY 
            
 
 
If you intended to participate in exercise last week but did not do so, 
why not? 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
Instructions 
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The following questions ask you about your perceptions of pregnancy-related 
health risks, physical exercise, and the potential link between the two.  There are 
no right or wrong answers.  All we ask is that you provide honest responses.  All 
responses are completely confidential and will never be used in any way that 
could link them to you.  It is important to complete all questions so that we can 
include your responses in our analyses.  If you have any questions about 
completing the questionnaire, please ask the research assistant. 
 
Please complete each question using the scales that are provided. Circle the 
number that best represents your choice. 
 
 
1. Personally, I feel vulnerable to developing health problems at some point 
during my pregnancy. 
 
1 
Strongly 
Disagree 
2 
Moderately 
Disagree 
3 
Slightly 
Disagree 
4 5 
Slightly 
Agree 
6  
Moderately 
Agree 
7 
Strongly 
Agree 
 
 
2. I feel that my chance of developing health problems at some point during my 
pregnancy is: 
 
1 
Extremely 
Low 
2 
Quite 
Low 
3 
Fairly 
Low 
4 5 
Fairly 
High 
6  
Quite 
High 
7 
Extremely
High 
 
 
3. I think it is likely that I will develop health problems at some point during my 
pregnancy. 
 
1 
Strongly 
Disagree 
2 
Moderately 
Disagree 
3 
Slightly 
Disagree 
4 5 
Slightly 
Agree 
6  
Moderately 
Agree 
7 
Strongly 
Agree 
 
 
4. Compared to the average person, I feel that my chance of developing health 
problems is: 
 
1 
Much  
Lower 
2 
Lower 
3 
Slightly 
Lower 
4 5 
Slightly 
Higher 
6  
Higher 
7 
Much 
Higher 
 
 
5. I feel that it would be very serious for me to develop health problems during my 
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pregnancy. 
 
1 
Strongly 
Disagree 
2 
Moderately 
Disagree 
3 
Slightly 
Disagree 
4 5 
Slightly 
Agree 
6  
Moderately 
Agree 
7 
Strongly 
Agree 
 
 
6. If you developed health problems during your pregnancy, how much would it 
interfere with you leading a normal life? 
 
1 
Not at all 
2 3 4 
Moderately
5 6 7 
Very much
       
7. I feel that if I were to develop health problems, it would seriously affect me for 
the rest of my pregnancy. 
 
1 
Strongly 
Disagree 
2 
Moderately 
Disagree 
3 
Slightly 
Disagree 
4 5 
Slightly 
Agree 
6  
Moderately 
Agree 
7 
Strongly 
Agree 
 
 
8. The thought of developing health problems during my pregnancy scares me. 
 
1 
Strongly 
Disagree 
2 
Moderately 
Disagree 
3 
Slightly 
Disagree 
4 5 
Slightly 
Agree 
6  
Moderately 
Agree 
7 
Strongly 
Agree 
 
 
9. I feel that physical exercise would help me to personally reduce my risk of 
health problems during my pregnancy. 
 
1 
Strongly 
Disagree 
2 
Moderately 
Disagree 
3 
Slightly 
Disagree 
4 5 
Slightly 
Agree 
6  
Moderately 
Agree 
7 
Strongly 
Agree 
 
 
10. How effective do you feel physical exercise would be for reducing your risk of 
health problems? 
 
1 
Not at all 
Effective 
2 3 
Slightly  
Effective 
4 5 
Moderately 
Effective 
6 7 
Extremely 
Effective 
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11. I think physical exercise is one of the most important risk factors for health 
problems that I could change. 
 
1 
Strongly 
Disagree 
2 
Moderately 
Disagree 
3 
Slightly 
Disagree 
4 5 
Slightly 
Agree 
6  
Moderately 
Agree 
7 
Strongly 
Agree 
 
 
12. I feel that the evidence linking physical exercise to health problem reduction is 
very strong. 
 
1 
Strongly 
Disagree 
2 
Moderately 
Disagree 
3 
Slightly 
Disagree 
4 5 
Slightly 
Agree 
6  
Moderately 
Agree 
7 
Strongly 
Agree 
 
 
13. For me to do the types and amount of physical exercise necessary to reduce 
my risk of developing health problems during my pregnancy would be: 
 
1 
Extremely 
Difficult 
2 
 
3 4 
Moderately
Easy/ 
Difficult 
5 6 7 
Extremely
Easy 
 
14. If I wanted to I could easily do the types and amount of physical exercise 
necessary to reduce my risk of developing health problems during my pregnancy.
 
1 
Strongly 
Disagree 
2 
Moderately 
Disagree 
3 
Slightly 
Disagree 
4 5 
Slightly 
Agree 
6  
Moderately 
Agree 
7 
Strongly 
Agree 
 
 
15. How much control do you have over doing the types and amount of physical 
exercise necessary to reduce your risk of developing health problems during your 
pregnancy? 
 
1 
Very Little 
Control 
2 3 4 
Moderate 
Control 
5 6 7 
Complete 
Control 
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16. How confident are you that you are capable of doing the types and amount of 
physical exercise necessary to reduce your risk of developing health problems 
during your pregnancy? 
 
1 
Not at all 
Confident 
2 3 4 
Moderately
Confident
5 6 7 
Completely
Confident
 
 
17. How likely is it that preventing health problems would motivate you to 
exercise? 
 
1 
Extremely  
Unlikely 
2 
Quite 
Unlikely 
3  
Slightly 
Unlikely 
4 5 
Slightly 
Likely 
6 
Quite  
Likely 
7 
Extremely
Likely 
 
 
 
18. Would you seriously consider starting an exercise program designed to 
reduce your risk of developing health problems during your pregnancy? 
 
1 
Not at all 
2 3 4 
Perhaps 
5 6 7 
Very 
Seriously
 
19. Do you plan to start an exercise program to reduce your risk of health 
problems in the near future? 
 
1 
Definitely 
not 
2 3 4 
Maybe 
5 6 7 
Definitely
  
 264  
Do you already have concrete plans with regard to exercising? Please circle the 
choice that most accurately reflects how you feel at this moment. 
 
I already have concrete plans… 
 Not at 
all 
true 
Barely 
true 
Mostly 
true 
Exactly 
true 
 
…when to exercise 
 
1 
 
2 
 
3 
 
4 
 
…where to exercise 
 
1 
 
2 
 
3 
 
4 
 
…how to exercise 
 
1 
 
2 
 
3 
 
4 
 
…how often to exercise 
 
1 
 
2 
 
3 
 
4 
 
…with whom to exercise 
 
1 
 
2 
 
3 
 
4 
 
 
Do you already have concrete plans for your new exercise schedule? Please 
circle the choice that most accurately reflects how you feel at this moment. 
 
I already have concrete plans… 
 
 
Not at 
all 
true 
Barely 
true 
Mostly 
true 
Exactly 
true 
…what to do if something intervenes  1 
 
2 
 
3 
 
4 
 
…what to do if I miss an exercise 
session 
 
 
1 
 
2 
 
3 
 
4 
 
…what to do in difficult situations in 
order to stick to my intentions 
 
 
1 
 
2 
 
3 
 
4 
 
…when to especially watch out in order 
to stay committed 
 
 
1 
 
2 
 
3 
 
4 
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Below is a list of words that describe the feelings people have.  Please 
read each word carefully.  Then CHECK OFF THE NUMBER THAT BEST 
DESCRIBES HOW YOU FELT OVER THE LAST WEEK. 
 
 
 
 
Never 
or 
rarely 
true 
  
Some-
times 
True 
 Very 
often 
or 
always 
true 
1. Tense 1 2 3 4 5 
2. Bushed 1 2 3 4 5 
3. Angry 1 2 3 4 5 
4. Uncertain about things 1 2 3 4 5 
5. Worn out 1 2 3 4 5 
6. Vigorous 1 2 3 4 5 
7. Unhappy 1 2 3 4 5 
8. Forgetful 1 2 3 4 5 
9. Restless 1 2 3 4 5 
10. Lively 1 2 3 4 5 
11. Confused 1 2 3 4 5 
12. Furious 1 2 3 4 5 
13. Full of pep 1 2 3 4 5 
14. Sad 1 2 3 4 5 
15. Bewildered 1 2 3 4 5 
16. Active 1 2 3 4 5 
17. On edge 1 2 3 4 5 
 Never or 
  
Some-
 Very 
often 
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rarely 
true 
times 
True 
or 
always 
true 
18. Weary 1 2 3 4 5 
19. Grouchy 1 2 3 4 5 
20. Helpless 1 2 3 4 5 
21. Anxious 1 2 3 4 5 
22. Energetic 1 2 3 4 5 
23. Cheerful 1 2 3 4 5 
24. Exhausted 1 2 3 4 5 
25. Peeved 1 2 3 4 5 
26. Bitter 1 2 3 4 5 
27. Uneasy 1 2 3 4 5 
28. Miserable 1 2 3 4 5 
29. Fatigued 1 2 3 4 5 
30. Worthless 1 2 3 4 5 
31. Nervous 1 2 3 4 5 
32. Unable to concentrate 1 2 3 4 5 
33. Discouraged 1 2 3 4 5 
34. Annoyed 1 2 3 4 5 
35. Blue 1 2 3 4 5 
36. Resentful 1 2 3 4 5 
37. Hopeless 1 2 3 4 5 
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Instructions. A number of statements which people have used to describe 
themselves are given below.  Read each statement and then circle the 
appropriate number according to the scale provided to indicate how you have 
felt in the past week.  Do not spend too much time on any one statement but 
give the answer which seems to describe your feelings best. 
 
 
 Not at all 
true 
Barely 
true 
Mostly 
true 
Exactly 
true 
I feel pleasant 1 2 3 4 
I feel nervous and restless 1 2 3 4 
I feel satisfied with myself 1 2 3 4 
I wish I could be as happy as others seem 
to be 1 2 3 4 
I feel like a failure 1 2 3 4 
I feel rested 1 2 3 4 
I am “calm, cool, and collected” 1 2 3 4 
I feel that difficulties are piling up so that I 
cannot overcome them 1 2 3 4 
I worry too much over something that really 
doesn’t matter 1 2 3 4 
I am happy 1 2 3 4 
I have disturbing thoughts 1 2 3 4 
I lack self-confidence 1 2 3 4 
I feel secure 1 2 3 4 
I make decisions easily 1 2 3 4 
I feel inadequate 1 2 3 4 
I am content 1 2 3 4 
Some unimportant thought runs through my 
mind and bothers me 1 2 3 4 
I take disappointments so keenly that I can’t 
put them out of my mind 1 2 3 4 
I am a steady person 1 2 3 4 
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I get in a state of tension or turmoil as I 
think over my recent concerns and interests 1 2 3 4 
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Questionnaire 2 
 
GODIN LEISURE-TIME EXERCISE QUESTIONNAIRE 
 
Considering a 7-day period (a week), how many times on the average do you do the 
following kinds of exercise for more than 30 minutes during your free-time (write on 
each line the appropriate number)? 
  
          Times Per 
                  Week 
 
(a) STRENUOUS EXERCISE 
(HEART BEATS RAPIDLY)                             _________ 
(i.e. running, jogging, hockey, football, soccer, squash, basketball,  
cross country skiing, judo, roller skating, vigorous swimming,  
vigorous long distance bicycling) 
 
(b) MODERATE EXERCISE       
 (NOT EXHAUSTING)      _________ 
(i.e. fast walking, baseball, tennis, easy bicycling, volleyball,  
badminton, easy swimming, alpine skiing, popular and folk dancing) 
 
(c) MILD EXERCISE 
 (MINIMAL EFFORT)      _________ 
 (i.e. yoga, archery, fishing from river bank, bowling, horseshoes,  
golf, snow-mobiling, easy walking) 
 
Considering a 7-day period (a week), during your leisure-time, how often do you engage 
in any regular activity long enough to work up a sweat (heart beats rapidly)?  
 
1. OFTEN    2. SOMETIMES  3. NEVER/RARELY 
            
 
If you intended to participate in exercise last week but did not do so, why not? 
 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
____________________________________________________________ 
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Questionnaire 3 
 
GODIN LEISURE-TIME EXERCISE QUESTIONNAIRE 
 
Considering a 7-day period (a week), how many times on the average do you do the 
following kinds of exercise for more than 30 minutes during your free-time (write on 
each line the appropriate number)? 
  
          Times Per 
               Week 
 
(a) STRENUOUS EXERCISE 
(HEART BEATS RAPIDLY)                            _________ 
(i.e. running, jogging, hockey, football, soccer, squash, basketball,  
cross country skiing, judo, roller skating, vigorous swimming,  
vigorous long distance bicycling) 
 
(b) MODERATE EXERCISE       
 (NOT EXHAUSTING)      _________ 
(i.e. fast walking, baseball, tennis, easy bicycling, volleyball,  
badminton, easy swimming, alpine skiing, popular and folk dancing) 
 
(c) MILD EXERCISE 
 (MINIMAL EFFORT)      _________ 
 (i.e. yoga, archery, fishing from river bank, bowling, horseshoes,  
golf, snow-mobiling, easy walking) 
 
Considering a 7-day period (a week), during your leisure-time, how often do you engage 
in any regular activity long enough to work up a sweat (heart beats rapidly)?  
 
1. OFTEN    2. SOMETIMES  3. NEVER/RARELY 
            
 
 
If you intended to participate in exercise last week but did not do so, 
why not? 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
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Instructions 
 
The following questions ask you about your perceptions of pregnancy-related 
health risks, physical exercise, and the potential link between the two.  There are 
no right or wrong answers.  All we ask is that you provide honest responses.  All 
responses are completely confidential and will never be used in any way that 
could link them to you.  It is important to complete all questions so that we can 
include your responses in our analyses.  If you have any questions about 
completing the questionnaire, please ask the research assistant. 
 
Please complete each question using the scales that are provided. Circle the 
number that best represents your choice. 
 
 
1. Personally, I feel vulnerable to developing health problems at some point 
during my pregnancy. 
 
1 
Strongly 
Disagree 
2 
Moderately 
Disagree 
3 
Slightly 
Disagree 
4 5 
Slightly 
Agree 
6  
Moderately 
Agree 
7 
Strongly 
Agree 
 
 
2. I feel that my chance of developing health problems at some point during my 
pregnancy is: 
 
1 
Extremely 
Low 
2 
Quite 
Low 
3 
Fairly 
Low 
4 5 
Fairly 
High 
6  
Quite 
High 
7 
Extremely
High 
 
 
3. I think it is likely that I will develop health problems at some point during my 
pregnancy. 
 
1 
Strongly 
Disagree 
2 
Moderately 
Disagree 
3 
Slightly 
Disagree 
4 5 
Slightly 
Agree 
6  
Moderately 
Agree 
7 
Strongly 
Agree 
 
 
4. Compared to the average person, I feel that my chance of developing health 
problems is: 
 
1 
Much  
Lower 
2 
Lower 
3 
Slightly 
Lower 
4 5 
Slightly 
Higher 
6  
Higher 
7 
Much 
Higher 
 
 
 274  
5. I feel that it would be very serious for me to develop health problems during my 
pregnancy. 
 
1 
Strongly 
Disagree 
2 
Moderately 
Disagree 
3 
Slightly 
Disagree 
4 5 
Slightly 
Agree 
6  
Moderately 
Agree 
7 
Strongly 
Agree 
 
 
6. If you developed health problems during your pregnancy, how much would it 
interfere with you leading a normal life? 
 
1 
Not at all 
2 3 4 
Moderately
5 6 7 
Very much
       
7. I feel that if I were to develop health problems, it would seriously affect me for 
the rest of my pregnancy. 
 
1 
Strongly 
Disagree 
2 
Moderately 
Disagree 
3 
Slightly 
Disagree 
4 5 
Slightly 
Agree 
6  
Moderately 
Agree 
7 
Strongly 
Agree 
 
 
8. The thought of developing health problems during my pregnancy scares me. 
 
1 
Strongly 
Disagree 
2 
Moderately 
Disagree 
3 
Slightly 
Disagree 
4 5 
Slightly 
Agree 
6  
Moderately 
Agree 
7 
Strongly 
Agree 
 
 
9. I feel that physical exercise would help me to personally reduce my risk of 
health problems during my pregnancy. 
 
1 
Strongly 
Disagree 
2 
Moderately 
Disagree 
3 
Slightly 
Disagree 
4 5 
Slightly 
Agree 
6  
Moderately 
Agree 
7 
Strongly 
Agree 
 
 
10. How effective do you feel physical exercise would be for reducing your risk of 
health problems? 
 
1 
Not at all 
Effective 
2 3 
Slightly  
Effective 
4 5 
Moderately 
Effective 
6 7 
Extremely 
Effective 
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11. I think physical exercise is one of the most important risk factors for health 
problems that I could change. 
 
1 
Strongly 
Disagree 
2 
Moderately 
Disagree 
3 
Slightly 
Disagree 
4 5 
Slightly 
Agree 
6  
Moderately 
Agree 
7 
Strongly 
Agree 
 
 
12. I feel that the evidence linking physical exercise to health problem reduction is 
very strong. 
 
1 
Strongly 
Disagree 
2 
Moderately 
Disagree 
3 
Slightly 
Disagree 
4 5 
Slightly 
Agree 
6  
Moderately 
Agree 
7 
Strongly 
Agree 
 
 
13. For me to do the types and amount of physical exercise necessary to reduce 
my risk of developing health problems during my pregnancy would be: 
 
1 
Extremely 
Difficult 
2 
 
3 4 
Moderately
Easy/ 
Difficult 
5 6 7 
Extremely
Easy 
 
14. If I wanted to I could easily do the types and amount of physical exercise 
necessary to reduce my risk of developing health problems during my pregnancy.
 
1 
Strongly 
Disagree 
2 
Moderately 
Disagree 
3 
Slightly 
Disagree 
4 5 
Slightly 
Agree 
6  
Moderately 
Agree 
7 
Strongly 
Agree 
 
 
15. How much control do you have over doing the types and amount of physical 
exercise necessary to reduce your risk of developing health problems during your 
pregnancy? 
 
1 
Very Little 
Control 
2 3 4 
Moderate 
Control 
5 6 7 
Complete 
Control 
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16. How confident are you that you are capable of doing the types and amount of 
physical exercise necessary to reduce your risk of developing health problems 
during your pregnancy? 
 
1 
Not at all 
Confident 
2 3 4 
Moderately
Confident
5 6 7 
Completely
Confident
 
 
17. How likely is it that preventing health problems would motivate you to 
exercise? 
 
1 
Extremely  
Unlikely 
2 
Quite 
Unlikely 
3  
Slightly 
Unlikely 
4 5 
Slightly 
Likely 
6 
Quite  
Likely 
7 
Extremely
Likely 
 
 
 
18. Would you seriously consider starting an exercise program designed to 
reduce your risk of developing health problems during your pregnancy? 
 
1 
Not at all 
2 3 4 
Perhaps 
5 6 7 
Very 
Seriously
 
19. Do you plan to start an exercise program to reduce your risk of health 
problems in the near future? 
 
1 
Definitely 
not 
2 3 4 
Maybe 
5 6 7 
Definitely
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Below is a list of words that describe the feelings people have.  Please 
read each word carefully.  Then CHECK OFF THE NUMBER THAT BEST 
DESCRIBES HOW YOU FELT OVER THE LAST WEEK. 
 
 
 
 
Never 
or 
rarely 
true 
  
Some-
times 
True 
 Very 
often 
or 
always 
true 
1. Tense 1 2 3 4 5 
2. Bushed 1 2 3 4 5 
3. Angry 1 2 3 4 5 
4. Uncertain about things 1 2 3 4 5 
5. Worn out 1 2 3 4 5 
6. Vigorous 1 2 3 4 5 
7. Unhappy 1 2 3 4 5 
8. Forgetful 1 2 3 4 5 
9. Restless 1 2 3 4 5 
10. Lively 1 2 3 4 5 
11. Confused 1 2 3 4 5 
12. Furious 1 2 3 4 5 
13. Full of pep 1 2 3 4 5 
14. Sad 1 2 3 4 5 
15. Bewildered 1 2 3 4 5 
16. Active 1 2 3 4 5 
17. On edge 1 2 3 4 5 
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Never 
or 
rarely 
true 
  
Some-
times 
True 
 Very 
often 
or 
always 
true 
18. Weary 1 2 3 4 5 
19. Grouchy 1 2 3 4 5 
20. Helpless 1 2 3 4 5 
21. Anxious 1 2 3 4 5 
22. Energetic 1 2 3 4 5 
23. Cheerful 1 2 3 4 5 
24. Exhausted 1 2 3 4 5 
25. Peeved 1 2 3 4 5 
26. Bitter 1 2 3 4 5 
27. Uneasy 1 2 3 4 5 
28. Miserable 1 2 3 4 5 
29. Fatigued 1 2 3 4 5 
30. Worthless 1 2 3 4 5 
31. Nervous 1 2 3 4 5 
32. Unable to concentrate 1 2 3 4 5 
33. Discouraged 1 2 3 4 5 
34. Annoyed 1 2 3 4 5 
35. Blue 1 2 3 4 5 
36. Resentful 1 2 3 4 5 
37. Hopeless 1 2 3 4 5 
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Instructions. A number of statements which people have used to describe 
themselves are given below.  Read each statement and then circle the 
appropriate number according to the scale provided to indicate how you have 
felt in the past week.  Do not spend too much time on any one statement but 
give the answer which seems to describe your feelings best. 
 
 
 Not at all 
true 
Barely 
true 
Mostly 
true 
Exactly 
true 
I feel pleasant 1 2 3 4 
I feel nervous and restless 1 2 3 4 
I feel satisfied with myself 1 2 3 4 
I wish I could be as happy as others seem 
to be 1 2 3 4 
I feel like a failure 1 2 3 4 
I feel rested 1 2 3 4 
I am “calm, cool, and collected” 1 2 3 4 
I feel that difficulties are piling up so that I 
cannot overcome them 1 2 3 4 
I worry too much over something that really 
doesn’t matter 1 2 3 4 
I am happy 1 2 3 4 
I have disturbing thoughts 1 2 3 4 
I lack self-confidence 1 2 3 4 
I feel secure 1 2 3 4 
I make decisions easily 1 2 3 4 
I feel inadequate 1 2 3 4 
I am content 1 2 3 4 
Some unimportant thought runs through my 
mind and bothers me 1 2 3 4 
I take disappointments so keenly that I can’t 
put them out of my mind 1 2 3 4 
 280  
I am a steady person 1 2 3 4 
I get in a state of tension or turmoil as I 
think over my recent concerns and interests 1 2 3 4 
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